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P, up, up, go steam pressures and 
if temperatures to help give vou cur- 
rent at lower cost. The prevailing steam 
pressures when Crane Co. was founded 
in 1855 were 35 to 50 pounds to the square 
inch. Today, the Crawford Avenue Sta- 
tion of the Commonwealth Edison Com- 
pany, Chicago, operates at 600 pounds. 
What will pressures be in 1955? 

The answer will come as engineers, in pur- 
suitof increased operating efficiency, spec- 
ify higher pressures and temperatures. 
Always, the Crane chemical and metallur- 
gical laboratories are abreast of their de- 
mands. With confidence,they look to Crane 
for safe materials. For as pressures and 


To meet electrical power needs in 1955 


temperatures are increased to save coal, 
new hazards come, greater strains on metals 
that lose strength as temperatures rise. So 
the prime requirement is safety, safety of 
plant and safety of human life. To this re- 
sponsibility of supplying safe piping equip- 
ment to hold in leash the tremendous power 
of high pressures and superheat, Crane 
experience and research are dedicated. 
To serve every human activity, there are 
Crane products precisely engineered for 
their particular tasks. You may need 
giant valves for waterworks, power plant, 
or oil field; or only a small faucet to con- 
trol running water. Crane makes themall: 
for safety, dependability, and economy. 





\ view in the header room, 
Crawford Avenue Station of 
Commonwealth Edison Com- 
pany, Chicago. Two 50,000 
kw. and one 60,000 kw. turbo- 
generators are served by 15 
boilers already installed. A 
77,000 kw. turbo-generator 
and 5 more boilers now being 
added. Pressure 600 pounds; 
temperature750°. Sargent and 
Lundy, Chicago, engineers. 
Graham Anderson Probst and 
White, architects. Piping in- 
stalled by W. A. Pope, Chicago. 
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To the North Pole with 52 scce-Marked 
Ball Bearings! 


N every epoch-making flight in 

the past decade, sstsi®-marked 

Ball Bearings have played an impor- 
tant part in man’s fight to master the 
air. And now, on three of the planes 
to be used in this year’s expeditions 
to the North Pole—52 S:ts-marked 
Ball Bearings will be used on the vital 
rotating points—a fitting tribute to 
their stamina and reliability where 


men must gamble with lives against 
the elements of nature. 

Wherever friction’s toll is to be 
minimized and smooth, easy operation 
assured, there is a place for SiSF- 
marked Ball Bearings. It is this high 
standard of quality which has made 
them the world-wide choice for equip- 
ment on land, sea and in the air, as well 
as applications in countless industries. 


SsfSfP INDUSTRIES, INCORPORATED 
165 Broadway, New York City 
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HE Navy and Army together have honored Packard with brderff for new aircraft engines totaling nearly 

four million dollars. The new motors, proven supreme by exactiny* government tests, are a tribute not only to 

Packard leadership in power plant engineering but also to the vigion ang sympathetic cooperation of those men who 

bear the responsibility of our national defense. = = Packard’s ngotor K@ilding supremacy is as available to the private 

citizen as to the United States government —in the Packard Six @id thgPackard Eight. Ask The Man Who Owns One. 
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ARCTICS 


HY should seven expeditions be 
headed for the North Pole? 

The answer is that finding the Pole 
is not the main objective of these ex- 
plorers; they wish to explore unknown 
lands of vast extent believed to lie about 
the Pole. A short air route from 
America to Asia may be charted. These 
lands may hold mineral resources of 
vast wealth; the country claiming sov- 
ereignty over them by right of explora- 
tion and discovery may through them 
enhance its wealth many times in future 
years. It is to the interests of science 
and civilization generally that they be 
put on the map. 


WASTE 

sper waste of public funds by the 

politicians is proverbial. One of the 
latest instances of this is the voting of 
$250,000 by the Committee of the 
House for a new survey of the so-called 
“all-American” waterway from the Great 
Lakes to the sea. Such a survey was 
made years ago by the Army Corps of 
Engineers and they reported against the 
advisability of the project. In spite of 
the alluring “all-American” title, the 
army engineers who are accustomed to 
dealing with cold hard facts, are cer- 
tain to report once more that although 
such a canal can be dug, its cost will 
be so great as to be prohibitive. The 
estimated cost is about 500 million dol- 
lars. If the canal should be built by 
the Government, the politicians will get 
their finger in the pie—trust them for 
that—and when they do, the cost may 
mount to heaven-knows-what figure. 
These gentlemen tell us that the ship 
canal will pass through a rich revenue- 
producing section of the country, and 
that the factories on its banks will be 
heavy shippers. As a matter of fact, 
they will neither load nor unload a ton 
of freight from big lake steamers of 
5,000 to 10,000 tons, for such ships will 
never tie up at a local dock to break 
out a small shipment from their holds. 


CERTIFIED 

Pert has been passed in Turkey 
under which all persons who wish 
to marry must submit to a medical ex- 
amination, according to the European 
Division of the Department of Com- 
merce. In order to prevent substitution 
of a sick person for ene who is well, 
the examining physician must stamp the 
left forearm of the marriage candidate. 
This serves as a distinguishing mark 
to guide the authorities in granting the 

marriage license. 
A capital idea! We have certified 
milk, certified eggs and certified bonds. 
Why not certified wives and husbands? 

















In This Issue 


How Burbank “Created” Plants 

What many people thought was Burbank’s natural “gift” for 
creating new and better plants was largely a clear-headed 
understanding of Nature’s age-old methods of doing the same 
thing. In a remarkably revealing posthumous article the late 
Mr. Burbank tells othersehow to carry on his work. Page 365. 


How Hot Is the Earth’s Interior? 

New knowledge, new methods, have taught science new facts 
concerning the hidden center of the earth—it is not so hot as 
we thought it was. On page 370, Dr. F. W. Clarke, noted 
government scientist, discusses this interesting question. 


“Hey, Fellers, the Sap’s Runnin’ !” 

Do you remember the days when you tapped your maple trees, 
and if you could, the neighbors’ also? How the spring sap 
oozed out! What was it that made that sap rise? Science 
has solved the interesting problem and there are some sur- 
prises in it. Page 378. 


Make Your Boy a Scientist 

Perhaps he will never grow rich—few scientists do—but you 
will be proud of him. There is no saner, healthier way to 
turn a boy’s mind towards serious things than to make a scout 
of him. Put this magazine where the boy will “accidentally” 
find it—thereby you may plant a seed. Page 382. 


Radio Chatter from the Arctic 
The aviator-explorers in the Far North will try to reach you 
by radio. If you own a short-wave set you may pick up all 


kinds of good stuff, straight from the Far North. Page 389. 
MORE THAN 200 PICTURES 
Complete table of contents will be found on page 430. 


For Next Month 


Where Did the Indian Come From 

All sorts of theories have been advanced to explain the origin 
of the American Indian—most of them complicated, improb- 
able, contrary to known facts. The Indian’s origin is com- 
paratively simple. Dr. Ales Hrdlicka, famous Smithsonian 
Institution anthropologist, will tell about it. 


Do You Plant Your Crops “in the Moon?” 
Intelligent folks have always pooh-poohed the old-fashioned 
superstition of planting by the moon’s phases. Now it begins 
to look as if there might be something in it. Professor 
Sheldon will tell you how to make some experiments with 
plants that may throw more light on the problem. 


“The Most Amazing Psychic Case in History” 

So Dr. Walter Franklin Prince, distinguished psychic research 
worker, characterizes Patience Worth. He describes the man- 
ner in which a St. Louis woman receives dictation of high 
literary merit from some mysterious source. 


Other articles on Natural History for Tourists; New Methods 
on the Farm; The Atmosphere in Cross Section; Social In- 
telligence Tests; Welland Ship Canal; A Precision Balancing 
Machine; Measuring the Color of Hay; Radio. 


MORE THAN 200 PICTURES 


There is one best way to keep in touch with 
the leaders in the world’s progress—by con- 
sistently reading the Scientific American. 


$4.00 brings the Scientific American 
to you for one whole year. 
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LODGE 

ABLE despatches from across the 

water have indicated that the Royal , 
Society of Great Britain has been asked 
by one or more of its members to con- 
sider the advisability of requesting Sir 
Oliver Lodge to resign from the Society 
on the ground that his views on spiri- 
tualism—or spiritism, to be more cor- 
rect—are prejudicial to the interests of 
the Society. This attitude represents, 
surely, only a small minority among 
the members of the Society; for it is 
incredible that this great institution 
should assume the right of censorship 
upon all expression of personal views 
by its members on general scientific 
subjects. On the other hand, since Sir 
Oliver, because of his wonderful facility 
in writing down to the understanding 
of the general public, has such a widely 
extended vogue, we think that he should 
be careful to make it known that when 
he writes as a so-called spiritualist, he 
is giving merely his personal views, and 
that these views are not to be taken as 
an expression of the attitude and belief 
of the great Society to which he belongs. 


SIMPLE? 
AN editorial office would not be an 
editorial office if it were not for 
the chap on the staff who is always 
bringing up peculiar questions and start- 
ing arguments. Here is one of our 
latest questions: What is the greatest 
number that can be indicated by means 
of three digits? Having found an an- 
swer that satisfies us, we wonder whether 
some of our readers would not like to 
try this little problem. There is no 
“catch” in it, no trick; the regular 
methods of notation employed by math- 

ematicians may be used. 

Next month we shall publish the an- 
swer. Perhaps in the meantime some 
of our readers will send in the correct 
one. 


PROGRESS 
-_ July 1, the population of Con- 
tinental United States will be 117,- 
135,817, the Census Bureau estimates. 
This will be an increase of 11,426,197 
since the last Federal enumeration in 
1920. 

A gain of a million and three quarters 
is recorded since last July. 

Growth, yes. But does that mean 
progress? The report of another bu- 
reau—the Patent Ofice—may shed some 
light on that point. Commissioner 
Robertson states that last year 46,540 
patents were issued, a gain of 3,986 
over 1924 and the greatest number 
issued in the history of the country. All 
the signs point to a still higher record 
next year. 
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There is no more trouble- 
some bearing point than 
the top bearing of a Wolf 
Level Sifter, which oscil- 
lates on an eccentric at 200 
R. P.M. The Jones-Willam- 
ette Bearing shown at this 
point runs perfectly, 
month in and month out, 
and requires no attention. 
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Flour mills can eliminate costly shutdowns and oil damage to product 
by installing Jones-Willamette Bearings 


There is no place where a full equipment of the power saving due to decreased fric- 
Jones- Willamette oil-tight, oil-sealed bearings tion drag in machinery and transmission 
is more important than in grain milling in- lines is another important economy which 
dustry. Oil leakage into the prod- follows Jones-Willamette instal- 
uct in process must be prevented lations. 

or heavy losses ensue. 
These bearings are now avail- 
able in standard and special 
types to fit the requirements 
of every industry. If you are 
a user of bearings you should 
inform yourself regarding this 
development. One or two Jones- 
Willamette bearings installed in 
weekly or monthly instead of a your plant will give you a new 
daily basis, and consume only idea of bearing efficiency. .... 
pints of oil where gallons have Action of shaft automatically filtersand Write for engineering data and 


circulates oil to points of greatestloada: 
been used before. Furthermore, — fricgg: somplete lubrication meant _ descriptive literature. 
ot 


But the advantage of Jones- 
Willamette Bearings are not 
limited to this one feature. They 
eliminate costly shutdowns, due 
to bearing trouble. They cut the 
labor and attention mill machin- 
ery requires, put lubrication on a 





WILLAMETTE IRON & STEEL WORKS, Portland, Oregon - Monadnock Bldg., San Francisco - L. C. Smith Bldg., Seattle 
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SCIENTIFIC AMERICAN 


THE LATE LUTHER BURBANK IN THE VIRGIN FORESTS OF THE CALIFORNIA MOUNTAINS 


Prodigal Mother Nature 


By Cross-breeding and Persistent Selection the Plant Breeder Speeds Up Nature’s Slow, 
Wasteful Hit-or-miss Methods of Producing New Species a Thousand-fold 





NTIMATELY observed over a_ long 
period, Mother Nature is revealed as 
a spendthrift and almost careless old 
lady, wasting and throwing her treas- 
ures about with the opulence of a min- 

ing man on a spree. 

Every living thing under her care produces hun- 
dreds, thousands or even millions of the seed of its 
own kind—so many, as has often been remarked 
by scientists, that if any considerable share of them 
germinated, grew and developed, they would over- 
crowd the world with one species in a short period. 
Yet we know that Nature has a reason for everything 
she does, if we look far enough, and we are com- 
pelled to search here for the reason. 

Whenever you dip into any of the sciences that 
are founded on or are akin to biology it is necessary 
to go back to the one master, Darwin. He found 
the reason, although he did not state it in so many 
words in this connection. His law of “the survival 
of the fittest” is the basis for an explanation of our 
puzzle. 














Nature’s Wastefulness Useful 

Only the fittest survive, in the end, as long as we 
leave Mother Nature alone, or when we use intelli- 
gence and skill in assisting her; her prodigality, 
therefore, makes possible an almost infinite number 
of seeds, so that the death or what we might call 
the murder of the weak may occur again and again 
—hundreds of thousands of times in one genera- 
tion—and after the massacre is over, there will still 
be a few strong individuals to carry on the line. The 
very fact that these survivors are the plucky and 
hardy ones of the family necessarily tends to im- 
provement in the species. 

There are two factors which have entered into the 
scheme of things to make this original and natura] 
prodigality of Nature’s seem, at first glance, unneces- 


By Luther Burbank 


Of course, she does not 
change to accommodate herself to new conditions— 
for she is unchanging in her laws—and we shall see 
presently that it is a good thing that she has not aban- 
doned her prodigal ways, and that apparently waste- 
ful production of seeds and seedlings are actually 
useful to man still. She was reckless in producing 
seeds because she could afford to be, with plenty of 


sary and even superfluous. 








“Wizardry,” or Taking Infinite 
Pains? 

What was that magic by which the late 
Luther Burbank produced new kinds of 
fruit, new vegetables, new flowers? In 
the main, what Burbank did is what most 
of us might do if we would first make a 
profound study of Nature’s ways. Yet, 
even should we do this, could we be sure 
of duplicating Burbank’s successes? It is 
unlikely, for we are not Burbanks. This is 
only another way of saying that few of 
us exhibit that willingness to take pains 
that defines “‘genius,”’ or the rare aptitude 
which Burbank had for making accurate 
observations and reasoning correctly from 
them. Perhaps, however, what we most 
lack is that elusive something which Mr. 
Burbank called “intuition.” After all, 
then, was he not a kind of wizard? 




















raw material in the plants and with plenty of time 
in which to work her gradual changes and develop- 
ments in her children. 

The first of the new factors in the scheme were 
birds and insects. It is calculated that more than 


240,000 new species of plants came almost suddenly 
into existence when bird life and insect life, espe- 


cially the bees, were evolved. Birds and bees and_ 
other insects sought food, and in their busy scurry- 
ing from fruit to fruit and from flower to flower 
they carried pollen that caused crosses to begin to 
appear, crosses which resulted in the incidence of 
new species. I say almost suddenly, although of 
course, | mean that only relatively. Generally speak- 
ing, the development was very slow—by what Darwin 
called “slow variations.” But, looking back down 
time from this distance, it was sudden. For the 
birds and bees accomplished in a hundred years, 
perhaps, what it would have taken Nature ten thou- 
sand years to do with her old careless, hit-or-miss 
fashion of using winds and floods and accidents to 
effect crosses. 


Only Persistent Selection Brings Success 

The second facior in speeding up Nature’s proc- 
esses and inaking her prodigality seem unnecessary 
was man. Plant breeding is a comparatively new 
science, but soon after man emerged from his primi- 
tive condition he accidentally brought about crosses 
by throwing strange heredities together, and by a 
selection that he was not conscious of, he developed 
better or different varieties. He knew no science of 
plant breeding. It is doubtful if he ever realized 
that he was by his own acts improving strains. 
Nevertheless, that is what he did do, so that new 
species were gradually created while the old wild 
parent-species were still to be found following 
Nature’s methods and improving themselves by age- 
long processes. 

Darwin believed that the formation of species came 
only through those slow variations mentioned above, 
but for some time now we have realized that there 
are comparatively swift and sudden methods of 
species-forming. In short, plant breeding has de- 
veloped into a practice, and as we learn more and 
more about the underlying principles of the art, we 
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realize that it is beginning to be fixed as a science. 

To make clear what I desire to set forth, it must 
be pointed out here that what we call species are 
mereiy aggregations—bundles of individual plants, 
no two of which are exactly alike but most of which 
resemble one another closely enough in outside ap- 
pearance and in hereditary tendencies to be roughly 
divided into species. However, this is only an empir- 
ical classification we practice. Beginning with these 
aggregations of plants, divided off into species, we 
can effect crosses that will combine them, although 
it cannot be predicted what may result from such 
crossing any more than one can predict what will 
happen to the second-generation plant when the 
parent plants are subjected to any other disturbing 
pressure from without. 

There are no rules yet laid down as to the com- 
bining of various hereditary characteristics in plants. 
The chemist can tel! fairly accurately what will occur 
when he compounds two or more chemicals, but the 
plant breeder cannot. This is because there are ten 
thousand heredities bound up in one plant, instead 
of, as in chemicals, a one-track and changeless 
heredity. 

However, we have discovered that there is a method 
by which, when another step is taken, the plant 
breeder can tell almost exactly what result he will 
get; not only that, but he can be the architect of 
this work. By taking this step, he can plan accu- 
rately and closely what he wants to build in plants 
and then he can carry out his plan with a well-nigh 
mathematical accuracy. That step is persistent selec- 
tion in a given and very definite direction and with 
a definite aim never lost sight of nor abandoned. 


More than “Book-learning” Needed 

In the first generation after the cross-breeding of 
two heredities we generally find a more or less com- 
plete blending of all the characteristics of both 
parents, not only in outward and visible respects, 
but in the innumerable invisible ones that are in- 
herent and that are certain to affect the plant, but 
that cannot be determined until growth has developed 
the plant and until selection and reselection has 
eventually fixed the characteristics which we desire. 
This might almost be called a fundamental educa- 
tional process extending through successive genera- 


tions, each of 


which is given a certain impression 
until those impressions have registered, almost as 
on a sensitive film, and become an ineradicable 
picture, 

And so, after birds and insects had cut Nature’s 
time down from ten thousand years to a hundred, 
man came along and cut the time required by birds 


A FIELD OF ORNAMENTAL SHRUBS 


From this large experimental bed the plant breeder will choose individuals that will carry 
on his work for a new variety 
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NEW SHRUBS IN THE MAKING 


Selected individuals of ornamental shrubs being developed 
as new varieties by breeding and selection 


and bees to a few years. He was able to do this, 
you will see, because the birds and the bees moved 
by instinct—and incidentally while actually engaged, 
as far as they themselves went, in getting food- 
while man has brought his intelligence to bear on 
the problem and now uses experience, study, experi- 
mentation, thought and definite work to aid him. 

I said above that plant breeding has developed 
into a practice and that it is beginning to formulate 
laws and formulas which bring it very close to a 
science. But the personal equation still enters too 
largely into plant breeding for rules to be laid down 
and a technique established that will enable anyone 
to study the subject in college and then go out and 
perform its miracles. The plant breeder, before 
making combinations, has to use the greatest care, 
based on a wide experience, to select the individual 
plants which seem best adapted to his purpose. 

The differences in the individuals which the plant 
breeder has to work upon are sometimes extremely 
slight. The ordinary unpracticed person cannot by 
any possibility discover the exceedingly minute vari- 
ations in form, size, color, fragrance, precocity and 
a thousand other characteristics which the practiced 
plant breeder perceives with one lightning glance. 
The work is hard and exacting, requiring an exceed- 
ingly keen perception of minute differences, great 
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practice, and extreme care in treating the organisms 
operated upon. Even with all the naturally acquired 
variations added to those secured by scientific cross. 
ing and by numerous other means, the careful accu- 
mulation of slight individual differences through 
many generations is imperative. And after that 
several generations are usually necessary in order 
to “fix” the desired type for practical purposes. 

It will be clear then that plant breeding is stil] 
only in the beginnings of its possibilities; selection 
is so nice and so delicate a task that the best of us 
must necessarily fail and blunder and miss great 
opportunities. It is this fact that leads us back 
again to the point from which we started. It brings 
us to Nature’s prodigality, and what I wrote concern- 
ing the advantage to mankind that is still to be found 
in what appears casually to be a wasteful production 
of seeds and seedlings and new growths from old 
parent stems. For there have been countless in- 
stances in the experience of every plant breeder where 
he knows he must have missed new and valuable 
discoveries. 

My development of the Burbank potato, many of 
my plums, and thousands of other productions have 
enabled me to be of service to mankind, but I have 
often thought: 

“Among all the varieties that Nature so prodigally 
produces and sets before me for selection and experi- 
mentation, how many great gifts of hers to man have 
I missed ?” 


Many Variations Lost 

No doubt for every chance grasped there have 
been innumerable chances lost. It is so through all 
the history of plant breeding by selection. The 
Bartlett pear, the Baldwin apple. and the navel 
orange were all variations selected by some keen 
observer. But at the same time, think of the millions 
and millions of other variations that have passed 
unnoticed and have been lost to men and buried in 
oblivion forever for the lack of such an observer 
or because the observer passed them by! 

For this our single consolation lies in the prodi- 
gality of Nature. She can produce almost without 
limit, and she continues to do so, and thus those 
variations we have missed, or others just as valuable 
to man, may recur and recur until they are caught 
and fixed. Our duty is to go on studying in her 
school and then, here and there, now and then, some- 
times by intuition and sometimes by intention and 
sometimes by mere fortune or accident, we will con- 
tinue to pick up from her treasures valuable varieties 
that will continue to make the world a better and a 
better place in which to live. 





LILIES AND POPPIES IN PROFUSION 
These millions of seeds may furnish the plant breeder with forty or fifty that he may 


consider using in further developments 
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OR the last year or two, the number of 
sun-spots has been rapidly increasing, 
and their size as well. 
It is not an unusual occurrence now 
for a spot—or at least, a spot group— 
to be large enough to be seen with the unaided eye. 
“Unaided” is rather a misnomer, for no sane man 
would think of looking at the sun without some pro- 
tective device, either the old-fashioned smoked glass 
or the more modern piece of densely fogged film. 
But, for the larger groups, no magnifying power is 
necessary. A good field-glass shows far more of the 
spots, provided that care is taken to hold the shade- 
glass directly in front of the eye, and not in front 
of the objective of the field-glass (in which case all 
its optical defects are correspondingly magnified). 
With this simple equipment, the amateur may see 
the spots and observe their stately progress across 
the sun’s disk from day to day as the rotation carries 
them onward. He must be on his guard in one 
. matter: as the diurnal motion of the heavens carries 
_the sun across the sky, different points of its rim 
appear to be at the top. 

Sun-spots are short-lived affairs and even the 
largest of them usually endure for only three or 
four months at best. Yet, although they are almost 
as short-lived as storms, they resemble storms in 
ancther way—they are far more likely to occur in 
some latitudes than in others. 


The Cycle of Sun Spots 


Spots are hardly ever found more than 45 degrees 
from the sun’s equator, and few of them are beyond 
the 35th parallel of solar latitude. Spots close to 
the: equator are also rare—although not unprece- 
denied. When, as at present, their numbers are 
increasing toward the maximum, they, occur in two 
fairly sharply defined zones on each side of the 
equator, extending from about 15 degrees to 30 
degrees of latitude, with a practically clear region 
nearly a quarter of a million miles wide, between 
them. : 

As the activity of the sun increases and new spots 
appear in increasing numbers to replace those which 
die out, the spotted zones widen, on the side toward 
the equator, until the vacant area between them be- 
comes narrow. Then, after the maximum, the zones 
shrink on their outer edges, few or no new spots 
appearing in high altitudes to take the places of those 
which fade out. Finally, when the action has almost 
died down, the spots are practically confined to the 
region within 10 degrees of the sun’s equator. Before 
the last traces of spot-activity have vanished here, 
spots belonging to the new cycle break out between 
25 degrees and 30 degrees from the equator in new 
spot-zones, more than 400,000 miles apart. These 
zones widen as the number of spots increases, and 
so the cycle goes on. This remarkable behavior— 
known as “Spoerer’s Law,” after its discoverer—is 
of much importance, for it indicates clearly that the 
sun-spots are only symptoms of some deep-seated 
disturbance, involving a great portion of the sun. 

There is plenty of other evidence now in favor 
of this belief. The work of Hale and his colleagues 
—which is too well known to need rehearsal here— 
has made it clear that the spots are vast ascending 
cyclonic storms on the sun’s surface, in which the 
gases whirl upward and outward, in a direction 
exactly opposite to that of water running out of a 
wash-basin. The enforced expansion of the ¢ s 
as they come to regions of lower pressure cools them, 
accounting for the darkness of the spots and many 
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By Henry Norris Russell, Ph.D. 


peculiarities of their spectra, while the gyratory 
motion, in some ways—still imperfectly understood 
—is connected with the production of the powerful 
magnetic field whose existence is detected by spec- 
troscopic means. 

Sun-spots usually appear in pairs, two large spots, 
lying almost east and west from one another, with 
sometimes a string of small attendants. In such a 
case, the leading and following spots—counting them 
in the direction of the sun’s rotation—are practically 
always of different polarities, as shown by the mag- 
netic effects, that is, the cyclonic whirls are in oppo- 
site directions—right or left-handed, as the case 
may be. In the northern hemisphere of the sun, and 
for years at a time, the leading spot shows almost 
always the same direction of rotation, and the fol- 
lowing spot, the opposite one. Meanwhile, on the 


southern hemisphere, the direction of both whirls is 
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THE BJERKNES THEORY OF POLARITY CHANGE 


The several phases of sun-spot phenomena depicted here are 
explained in the text of Professor Russell’s article 


reversed. This is not surprising, for in cyclonic storms 
on the earth, the direction of revolution is opposite 
on the northern and southern hemispheres. But a 
really remarkable thing happened in 1912, when the 
spots of one cycle were dying out near the solar 
equator. As soon as those of the new cycle appeared 
in high latitudes, it was found that the polarities 
were reversed and the directions of revolution for 
the preceding and following spots were just the 
opposite of what they had been before in the same 
hemisphere. Whether this was a general rule could 
not be tested until 1924, when still another cycle 
began. The reversal of polarity occurred again and 
it now appears highly probable that it is to be 
expected with each new cycle. 

This is not easy to understand. It is evident, as 
Hale has recognized since the first detection of the 
spot-vortices, that the two members of a “bipolar” 
pair must be connected in some way. The most 
obvious suggestion was that they are the two ends 
of a U-shaped vortex (much like that which may be 
produced by drawing an oar-blade through the 
water). Such a vortex is roughly illustrated in 
Figure 1, in which the arrows indicate the direction 
of rotation. It is obvious how, although the direction 
of rotation is really the same all along the deep- 
seated vortex, it appears to be opposite at the points 
where the two ends of the U-shaped whirl come to 
the surface. 

This conception accounts very nicely for the bi- 
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How to Observe the Great, New Sun Spots 


Professor of Astronomy at Princeton University. Research Associate of the Mt. Wilson Observatory of the Carnegie Institution 


polar character of the typical group; but it does net 
fully explain why all such groups in « given hemi- 
sphere should rotate in the same direction. More- 
over, it meets with another difficulty. There is a 
powerful flow of material out from the ascending 
funnel of the vortex at each end, sometimes for 
months continuously. Where does all this material 
come from, if the vortex is no longer than is indi- 
cated in the spectra? And why should spots vanish 
and break out again in nearly the same place? 

These questions, and the more puzzling one of the 
change in polarity from one cycle to the next, appear 
to be well answered by a suggestion which has been 
recently made by the distinguished meteorologist, 
Bjerknes. According to this, the primary vortex to 
which a spot-pair is due lies ordinarily below the 
sun’s surface and forms a ring extending clear 
around the sun, parallel to the equator. All along 
this vortex the material is evolving about its central 
line, just as the gases do in the familiar smoke-rings. 
Usually the whole affair is buried too deep to see, 
but at times it bends up and works out to the sur- 
face, as illustrated in Figure 2. When it does so, 
it produces a pair of spots, with their superficial 
rotation in opposite directions; but now, instead of 
having only a short strip of vortex between the spots 
to feed the escaping currents of gas, a huge vortex, 
extending all the way around the sun beneath the 
surface, is available and it may be that, before the 
spot-pair disappears, material which was originally 
hundreds of thousands of miles away may work out 
to the surface. 


A New and Notable Advance 


When the visible activity dies down, the severed 
ends of the vortex probably unite, leaving it still in 
existence under the surface, perhaps to gain energy 
and break out once more, in the same piace or else- 
where. Wherever it does so, the polarities of the 
preceding and following spots will be the same as 
before. 

But why should these reverse with a new sun-spot 
cycle? Bjerknes suggests that the still deeper-seated 
cause may be a slow drift of the material of the 
sun toward or away from its poles. Figure 3 is 
supposed to be a cross-section of the sun, with the 
poles at N and S, and the equator at EE. If there 
is a deep-seated drift toward the poles and a super- 
ficial one toward the equator, then, where one drift 
merges into the other, there w ‘| be a tendency for 
whirls to form, as indicated by the curved arrows— 
and these whirls are evidently exactly what a vortex- 
ring extending all around the sun would exhibit 
when cut in cross-section by a plane through the 
poles. There might be several of these vortices at 
different latitudes. All those in the northern hemi- 
sphere would rotate in the same direction, and when 
they broke out to the surface, would give spot-pairs 
of the same polarity, while the vortices in the south- 
ern hemisphere would rotate in the opposite direc- 
tion. So long as the underlying drift at the surface 
continued toward the equator, this situation would 
last. If, however, this died out in time, and the 
poleward drift took its place (with a return drift 
towards the equator deep down) a new set of vortices 
would come into existence, every one of which would 
be reversed in its rotation, compared with those of 
the last cycle in the same hemisphere. 

Although much, of course, remains to be done, 
this suggestion explains so much that was previously 
unaccountable that it may well be hailed as a notable 
advance in the interpretation of solar phenomena. 








wee |AJOR ELIHU CHURCH, the transporta- 
34 t| tion engineer of the Port of New York 
Authority, says that the principal costs 





of making a freight shipment consist 





in the expense of crating the goods for 
the journey and in trucking them to and from the 
railroad or steamship that carries them over long 
distances. 

He tells of an importer in New York who pur- 
chased a considerable quantity of goods in, let us 
When received, they were loaded 
on trucks at the New York pier and carried four 


say, Hamburg. 


miles through the streets of Manhattan Island—one 
of the most progressive boroughs of one of the most 
progressive cities in the world—to the warehouse 
of the purchaser. When the freight and trucking 
bill was paid, it was found that the four-mile land 
transportation cost more than the three thousand 
miles of transatlantic shipment! 

Multiply this loss of time and money consumed 
by trafic congestion by the number of consignments 
of all kinds of goods from other parts of this and 
foreign countries, and we can realize why he esti- 
mates that the loss to shippers and receivers of 
freight and express—which loss, of course, is passed 
on to you and to me, the ultimate consumer-— 
approximates one-half million dollars a day in New 
York City alone. 


Cost Measured by Time 

But New York is not necessarily any worse in this 
respect than others of our so-called thriving, hustling 
cities. We are merely citing this metropolis because 
it suffers from a combination of all the transporta- 
tion ills which modern conditions of living and 
business congestion have brought upon other grow- 
ing cities, 

Of course, the city forefathers of New York, when 
they first laid out the comprehensive plan of high- 
ways and streets on the island of Manhattan, could 


not conceive that rail and motor transportation 
would convey all our traffic north and s«uth, instead 





Brown Brothers 
ONE REASON FOR SLOW TRAFFIC 


Rear-wheel-to-curb truck delivery congests traffic 
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Drawn by Arthur T. Merrick 


THE THIRD DIMENSION 


Forty times as many tenants occupying a given site—but no 
additional space for vehicles to approach that site 


of toward the two waterfronts—which, in those days, 
represented the only available means of local and 
distant traffic. Consequently, streets leading toward 
the waterfront are about three times as frequent as 
those running north and south, which must constitute 
the main arteries of the island. 

The old saying that time is money was never so 
well illustrated as in the case of transportation de- 
lay. A motor truck is economical when it can work 
at high capacity, and at comparatively high speed. 
Cut down that speed to a crawl, and it represents 
no advantage over a horse, or even a push-cart for 
that matter. But insurance, drivers’ wages, interest 
on investment and other items continue whether that 
truck is moving or standing still. The Major esti- 
mates that the minimum cost of such a truck is six 
cents per minute, whether traveling at zero, or at 
fifteen miles an hour, and declares that “the cost 
of trucking is measured by time, not distance.” 

This same engineer has also discovered that the 
average waiting time of each truck—motor-driven 
or horse-drawn—at piers and at other shipping ter- 
minals, is 68 minutes, including 14 minutes loading 
and unloading time. Furthermore, because of this 
waste of time, the average load carried is only one 
and one-half tons. Is it any wonder then that freight 
can be hauled by rail from New York to Buffalo for 
approximately the same cost as that of two or three 
miles delivery transportation charges to its ware- 
house or other consignment point in the city? 

Automobile owners no longer go “pleasure rid- 
ing” in the city. Every vehicle which we see on 
our streets represents a medium of transportation— 
usually necessary. Were it not for the private pas- 
senger cars, there would be a greater number of 
taxicabs. Were there fewer taxicabs, there might 
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be more buses or trolley cars; and were there fewer 
vehicles of all kinds, our present volume of business 
transactions could not be conducted. 

Naturally, the most efficient traffic is that which 
can move rapidly. Every stationary vehicle repre- 
sents a direct impediment to efficient transportation; 
but as we have already intimated, every moving 
vehicle which we see has some definite destination 
in mind and it must reach this objective before it 
can return to its garage, or stable. The stationary 
or parked vehicle, therefore, represents the real 
problem in our traffic congestion situation, and could 
an Aladdin’s lamp be devised which could imme- 
diately waft into the air or under ground every 
vehicle which has reached its temporary destination, 
we would have no traffic tangles or four-mile-an-hour 
trucking speeds. 


Our Cities Are Cubes 

“A place for every stationary vehicle” should be 
the slogan of every modern city. We have enacted 
building laws which limit the height of structures 
under certain conditions of area and location. We 
have conceived great plans for elevated express road- 
ways, vehicular tunnels and pedestrian bridges and 
underpasses. But these are expensive remedies, they 
do not provide for the maximum needs of any local- 
ity, and they furnish but scant solution to the prob- 
lem of the stationary vehicle. 

We must go directly to the source of this difficulty 
to find its solution. What has produced our trafhe 
problem? It is the concentration of business and 
living. Our cities are no longer planes, having but 
two dimensions; they are cubes. We have entered 
the third dimension with a vengeance in our business 
and city dwellings, and yet we expect the same two- 
dimension highways to take care of our moving and 
stationary traflic. 

Let us consider a concrete example. You have 
moved into a fine new office building of which you 
are justly proud. It may occupy a half or a full 
city block—say a block 200 feet square. It occupies 


te 


A BRIDGE FOR PEDESTRIANS 
The space beneath is free for vehicular traffic 
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a street on which once stood 30 or 40 brownstone 
dwellings each housing a typical American family, 
or probably a total of 150 persons for that block. 
But in your office building, occupying exactly this 
same space, there may be 5,000 fellow tenants and 
office workers. You and they must go daily to and 
from this building. 
of some sort, and your customers must come and 
go. You must be supplied with office necessities, 
goods to sell, and with heat and food. Therefore, 
the traffic made absolutely necessary by that building 
facing on 800 feet of street space would supply a 
village of three or four thousand inhabitants; but 
there is not one foot more of curbstone or parking 
space to meet these supply requirements than was 
the case in the brownstone front days when each 
family was supplied with 20 or 30 feet of sidewalks 
in front of its own private property! 


You are all engaged in business 


City Planners Lacked Foresight 


On all four sides of this building the same condi- 
tions either have already been reproduced, or will 
be in the near future, if our present urban viewpoint 
continues. Our City Planning Commissions, for the 
most part, have been sadly lax in foreseeing these 
They have permitted the erection of 
veritable hives of apartment dwellers and office 
workers, but have made no provision for compelling 
the solution of the traffic and transportation problem 
which these new building conditions create. True, 
some modern buildings have been constructed with 
street-level arcades cut under the building to furnish 
vehicular space to what would normally be the build- 
ing line, and to provide pedestrian space actually 
within the building proper. 

As a supplement to this system however, we should 
provide parking facilities for every vehicle brought 
to that vicinity by the increased requirements of the 
building occupying the space in question. In design- 
ing a modern building, the architect devotes a cer- 
tain percentage of its otherwise available rental space 
for the vertical transportation of its tenants in the 
form of stairways, elevator shafts, and fire escapes. 
But he must do more. The owner of a modern 
building should be glad to devote at least five per- 
cent of its profitable space to the temporay storage 
of the vehicles which the business or social activity 
of the occupants of that building brings to its imme- 
diate vicinity. 

What would we think of a railroad which under- 
took to serve a thriving city and yet did not pro- 
vide freight yards, passenger depots and other facil- 


conditions. 
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CONGESTION ALONG THE LOWER HUDSON RIVER 


When one visits the docks of steamship companies along New York harbor, one has some 
realization of the vast amount of domestic and foreign goods which must be carried away 
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ities to care for the temporarily stationary traffic? 
We would tell that railroad that it must buy land 
and provide space in which the contents of passenger 
and freight trains could be discharged, or taken on, 
without interfering seriously with the remainder of 
the traffic service which that corporation was sup- 
posed to furnish. , 

We cannot well redesign our cities, and distribute 
centers of business activity over a larger area. Busi- 
ness of one kind gravitates to a certain section and 








A Problem That Needs Solving 

Every man, woman and child in every 
large city in the country is paying ap- 
proximately two hundred and fifty dollars 
a year that would not have to be paid if 
freight were handled efficiently. 

The street traffic muddle is the one out- 
standing problem facing city plan engi- 
neers. Building laws have been passed 
to limit structures to certain heights, areas 
and locations. Elevated and subway 
tracks, vehicular tunnels and pedestrian 
bridges and underpasses have been de- 
vised. All of these together, however, 
will not suffice. Our business and living 
quarters are becoming more and more 
congested, more and more motor cars are 
crowding our streets, and more streets are 
impossible. 

Mr. Slauson makes an interesting pro- 
posal. Will it prove a solution? At any 
rate it is worth consideration. 




















concentrates there. We have already stated that this 
growth can only be upward to the third dimension, 
and that the solution for this parking problem must 
also be found within this same dimension. 

This required pai‘ing and delivery area cannot 
well be obtained from open space which is otherwise 
available for building construction. It is nonpro- 
ductive of revenue in the same manner as hallways 
and stairs offer no rental retyrn. Also the ground 
floor of any building is, as a rule, its most valuable 
portion. But present-day buildings are constructed 
with three, four, five and even six cellars or ‘sub- 
basements in which fuel and other supplies are 
stored, and in which the necessary machinery for 
the operation and upkeep of the building is located. 

The first of these otherwise nonproductive sub- 
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cellars could be connected with the street by means 
of a wide ramp, or sloping roadway, as is typical 
of modern garage construction. In the sub-cellar 
thus made available, could be stored all cars and 
other vehicles, the owners or drivers of which have 
occasion to transact business within the building in 
question beyond a certain definite time, such as one- 
half hour. In this sub-cellar also all deliveries for 
the building in. question could be made, and easy 
connection with the freight elevators obtained. 

One of the most serious impediments to modern 
trafic in our average city is the long wheelbase truck 
which is backed to the curb and which overhangs 
partially across the sidewalk, for the purpose of 
street-level delivery to these improperly constructed 
buildings. With street space so valuable, and with 
traflic congestion so serious, in case of a severe fire 
in such a congested area, this practice of rear-wheel- 
to-curb truck delivery should never be permitted. 


Would This Plan Be Feasible? 


Such a plan would, of course, add somewhat to 
the cost of building construction and maintenance. 
It could, however, be assessed partially against the 
tenants who made use of such a service which would 
keep their cars under observation, protected from 
bad weather, and available at any moment. This 
personal convenience, however, is not the primary 
object of this plan, and its light cost is borne by 
the tremendous saving which would follow through 
the increased speed of traffic and the restoration of 
city streets to their original purpose of highways 
for moving trafhc. 

It should, of course, be understood that such a 
plan is recommended only as a part of the zoning 
laws of our various cities, and that it is to apply 
only to such buildings whose height, size, and nature 
of use create a large amount of vehicular traffic in 
their vicinity. It might not, for example, need to 
be applied to buildings under ten stories in height, 
and certainly not to those public institutions sur- 
rounded by parks, plazas, and other space providing 
adequate parking area. 

For department stores, hotels, and office buildings, 
in areas of narrow streets and congested traffic, how- 
ever, the solution of this ~parking problem within 
the building itself—the creator of that congestion— 
is of vital importance to tne safety, utility, and 
efficiency of our transportation system, not only of 
the future but of the immediate present. And it is 


upon transportation that our living, enjoyment, and 


eficiency largely depend. 





THE “SPIDER” MAY SOLVE BERLIN’S TRAFFIC PROBLEM 


Dr. Malberg, official architect of Berlin, has made a model of a traffic pian which consists 
of a platform elevated over the street level. In the center is the entrance to the subway 
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The Internal Heat of the Earth 


The Center of the Earth—What We Know of Its Temperature, Structure and Its Composition 





1AT there are high temperatures within 
the earth has been known since the be- 
ginning of civilization. The testimony 
of active volcanoes was definite and con- 
clusive. To mediaeval philosophers vol. 
canoes were the chimneys of hell, which, as every- 
body knew, was situated somewhere beneath us; and 
streams of molten lava proved it to be a fit abode 
for heretics and other less dangerous sinners. 

Hot springs gave similar, but much milder infor- 
mation. What could be clearer or more satisfactory ? 
There may have been other attempts to explain vol- 
canic phenomena, but if so, all were qualitative. 
The evidence on which to base quantitative explana- 
tions was yet to be discovered. How hot is the 
interior of the earth, and how is the heat distributed? 
To answer these questions many lines of evidence 














now converge. 


Theory Run Rampant 

The simplest line of attack upon the problem 
hefore us is found in the study of deep mines and 
wells in which the temperature gradually rises as 
we descend. The rate of increase is not the same 
for all localities, but ordinarily ranges from one 
degree, Fahrenheit, in every 50 or 60 feet of depth. 
The deepest bore hole yet driven is only about a 
mile and a half deep. From this it is a long journey 
to the center of the earth, nearly 4,000 miles away. 

Nevertheless, attempts have been made to take 
that journey mentally, and curious results have been 
reached. By various methods of extrapolation, all 
of them based upon the assumption that the observed 
increases of temperature continue to the center of 
the earth, temperatures have been computed for the 
latter point i: many thousands of degrees, so many 
that the temperature of the centrosphere should 
exceed the critical temperatures of all known ele- 
ments which, if not actually decomposed, would 
form a vast pseudo-gaseous mass quite unlike any- 


thing of which we have any real knowledge. The 





GIANT GEYSER, YELLOWSTONE PARK 
Geysers are doubtless of relatively superficial origin 


By Frank Wigglesworth Clarke 


Chief Chemist, United States Geological Survey, Retired 
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Is the Earth’s Interior Molten? 


Man has never been able to penetrate 
much more than one mile beneath the 
earth’s surface—a mere pinprick. Yet, 
while science does not claim positive 
assurance regarding the actual conditions 
in the earth’s inner layers, there are cer- 
tain things about it which we know are 
not so. One is that the earth’s interior 
is a molten liquid. Probably nothing has 
tended so strongly to crystallize this wide- 
spread misconception as the existence of 
volcanoes, pouring out liquid lava. In 
the earth’s center, however, the pressure 
is too great for the rocks to melt. Thus, 
they are as rigid as steel. The seismolo- 
gist can easily prove the latter statement, 
for he records earthquake shocks that 
travel through the earth’s interior; and it 
is the characteristics of these shocks that 
prove the earth’s interior to be rigid. 
Volcanoes are held by the majority to be 
of local, not deep-seated origin. 




















temperature of the sun would be exceeded many 
times, a conclusion which seems very much like a 
reductio ad absurdum. This line of attack upon 
our problem needs no further consideration. 

In order to reach any definife conclusions relative 
to the heat within the earth we must begin by con- 
sidering the earth itself as a whoie. Its dimensions 
are well known, its mass has been determined, its 
mean density established, and its rigidity shown to be 
at least equal to that of steel. It is a solid body, it 
behaves like a huge magnet, and in many respects it 
resembles an enormous meteorite. 

Meteorites fall into two principal classes, those 
consisting mainly of an alloy of iron and nickel, 
the other mainly of stone. Between these classes 
there are many intermediate forms, irons enclosing 
stony matter, and stones containing more or less iron. 


The stony meteorites are composed of minerals 


LAVA FLOWS, MT. KILAUEA, HAWAII 
Their temperature is only about 1,800 degrees 


such as are found in igneous rocks, and which, being 
crystalline, must have solidified from a state of 
fusion. The irons also, as shown by their peculiar 
crystalline structure, must have originated in the 
same way. It is now generally believed that mete- 
orites are fragments of a body of sub-planetary 
dimensions, although the cause of its disruption is 
unknown. The close similarity between the broken 
planetoid and the earth seems to be very clear. 

The mean density of the earth is about 5.5 or a 
little higher. That of the igneous rocks in the ac- 
cessible portions of the crust is not far from 2.75. 
That is, the earth as a whole is twice as heavy as it 
would be were it composed of substances such as 
form its crust. To account for the difference, there 
must be heavier substances within it, presumably 
metallic, and mainly, in all probability, of nickel- 
iron. The outcrop of iron in basalt near Ovifak in 
Greenland resembles meteoric iron in all essential 
respects, although it is clearly terrestrial. Is it a 
sample of the centrosphere, the nucleus of the earth, 
left stranded when our planet cooled? 


A Core of Solid Metal 


That the earth was once a molten mass is gen- 
erally admitted by geologists and geodesists. Its 
outermost shell, except for a thin layer of sedimen- 
taries, is composed of igneous rocks, granitic near 
the surface, and shading off into heavier ferromag- 
nesian rocks beneath them. For present purposes the 
ocean and the atmosphere can be ignored. Their 
influence upon the mean density of the earth is 
insignificant. The centrosphere, as suggested in the 
preceding paragraph, is a heavy, metallic, rather 
irregular spheroid of density not far from 7.8. These 
conclusions are supported by a great mass of evi- 
dence, which can only be briefly summarized. They 
b-ar upon the problem of internal temperatures. 

In the cooling globe the nickel-iron separated 
from its rocky envelope, just as iron does from slag 
in a blast furnace. The separation was not perfect, 






“OLD FAITHFUL,” YELLOWSTONE PARK 
When the pressure is lowered, the water flies into steam 
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Courtesy of the American Museum of Natura! History 


THE LONG ISLAND METEORITE 


It is the largest aerolite or stone meteorite known, all the fragments aggregating 1,325 pounds. 
It consists essentially of a kind of pyroxene, olivine and chromite 


of course, but very nearly so. The nucleus of the 
earth would contain stony inclusions, like meteoric 
iron, and some iron would remain entangled in the 
rock. By two distinct methods the relative volume 
and masses of centrosphere and lithosphere can be 
estimated, and values having a high degree of prob- 
ability can be obtained. Weichert, from a study of 
earthquake waves, found that the centrosphere and 
lithosphere are very nearly, if not quite, of equal 
volume. From the relative densities of the same 
components we can compute the proportions needed 
to give the mean density of the earth, and the equality 
of volumes is confirmed. The two methods lead to 
the same conclusions, and the margin of error is 
not large. 


It is not necessary here to go into details of the ' 


computations. According to Weichert the diameter 
of the metallic nucleus or centrosphere is of the 
orde - of 10,000 kilometers or 6,214 milés, to which 
a thickness of its rocky envelope of 855 miles corre- 
sponds. The figures deduced from the densities are 
6,192 miles for the nucleus and 863 miles for its 
envelope. A better agreement could hardly be ex- 
pected, 


Old Vieat and New 

Now, with some notion as to the internal structure 
of the earth, we are in a position to discuss the 
distribution of heat within it. That heat may be 
considered under two headings; first, the residual, 
or original, heat retained by the cooling globe, and 
second, the new heat which is being continually 
generated in the outer zones of the lithosphere. This 
distinction is perfectly clear, although it seems to 
have been commonly neglected heretofore. What 
are the sources of the new heat? The question is 
fundamental. 

Three principal sources of new heat in the crust 
of the earth are easily recognized; namely, friction, 
chemical reactions and radioactivity. The possibility 
that there may be other sources may be left out of 
account. That friction is an important source of 
heat within the lithosphere is evident. The crust of 
the earth, to a depth of many miles is in constant 
motion, and every tremor generates heat. Mountains 
are lifted up, strata are broken, bent, folded, or dis- 
torted; there are landslides and erosions, and earth- 
quakes, great or small, are frequent; and everyone 
of these movements is a source of new heat. 

Volcanic activity, which appears as a rule along 
lines of weakness in the crust of the earth, is com- 








of the metal. 


monly associated with earthquakes. Part of it, how- 
ever, is due to chemical reactions, such as the com- 
bustion of heated hydrogen when it comes in con- 
tact with air. This heat, so far as it is generated 
during an eruption, is lost by diffusion into the 
atmosphere. 

Volcanism, however, is not a very deep-seated 
phenomenon; the seat of its activity is less than ten 
miles, perhaps not more than five, below the surface 
of the earth. Volcanic temperatures, furthermore, 
are not extremely high. At Kilauea the temperature 
of the lava pool is only about 1,000° C. (1,832 de- 
grees, Fahrenheit). Even if this figure is excep- 
tionally low, all the evidence now available indicates 
that volcanic temperatures do not exceed 1,600° C. 
(2,912 degrees, Fahrenheit). 

Apart from volcanism, chemical activity in the 
crust of the earth is manifested in many ways. 
Igneous rocks are altered into metamorphic forms, 
and new minerals are produced, each one the re- 
sult of chemical reactions. Olivine is altered into 
serpentine, hornblende into talc, beds of pyrite into 
limonite, and feldspar into kaolin. Each of these 
reactions has thermal significance, whose magnitude 
we cannot yet determine. 
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CENTROSPHERE. 
IRON AND NICKEL. 
HOT BUT NOT MOLTEN. 














THE EARTH IN CROSS-SECTION 


The crust is relatively thin. Beneath it are heavier rocks. 
Contrary to popular belief, the earth’s center is not molten 


THE WILLAMETTE METEORITE 


This meteorite fell in Oregon. A section has been polished to show the Widmanstatten lines 
This is a siderite, consisting essentially of nickel and iron 
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Chemical activity, however, is probably not deep- 
seated, but is limited to that part of the crust which 
can be reached by the three great reagents, namely, 
water, air and carbon dioxide. The deeper layers 
of the lithosphere are probably anhydrous. 

Many, perhaps all, of the igneous rocks are radio- 
active, and radioactivity generates heat. According 
to some authorities, especially Professor Joly, this 
source of heat is large enough to account for all 
the heat in the lithosphere; but, it seems to me, 
that is not yet compietely proved. The distribution 
of radium in the igneous rocks needs to be studied. 

Taken altogether, the three sources of new heat 
are certainly adequate to cover the entire field: deep 
wells, hot springs, active volcanoes, and heated 
rocks, 

But are they operative below the zone of isostasy? 
In that zone the continually shifting pressures must 
generate heat by friction; but below it, that is, below 
a depth of 60 miles, we have no positive knowledge. 
In the depths of the lithosphere the heat is probably 
all residual—which remains to be proved. 


Earth’s Core Not Very Hot 

With the evidence before us, what conclusion can 
now be reached as to the internal heat of the earth? 
The earth appears to be solid and rigid, with a 
nucleus or centrosphere which consists chiefly of 
nickel-iron, of something like 3,000 miles radius. 
That nucleus is a good conductor of heat, and it is 
practically insulated by an envelope of igneous 
rocks, more than 800 miles thick, which is a much 
poorer conductor. Under such conditions the heat 
of the nucleus must be uniformly distributed, and 
the temperature, from margin to center must be the 
same, and probably lower than the melting point of 
iron or 1,600° Centigrade (about 2,900 degrees, 
Fahrenheit). It is probably much lower. 

As for the rocky envelope, it is difficult to see 
how its temperature could be any higher. The ther- 
mal equilibrium is probably complete. From the 
center of the earth to the zone of isostasy, changes 
of temperature are probably very slight. Above it, 
in the region of new heat, there are continued fluctu- 
ations. 

Dr. Clarke, the noted geochemist who prepared 
the interesting article you have just read, has 
devoted many years to a study of meteorites. In 
an early issue we hope to present his conclusions 
concerning the nature of these peculiar bodies. 
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To Make Our Libraries Efficient 
GREAT library—and a small one for 
that matter—can never be thoroughly 
efficient, that is to say, its stores of 
information cannot be readily available 
to the public unless it is in the hands 
of an expert librarian and a weli-trained staff. Many 
of our greatest libraries are suffering today from 
the lack of such a staff. The growth in the size of 
these institutions and in the number of readers has 
been such, that, in many cases, they have outstripped 
the ability of the library staff to render effective 
service. Very largely the present conditions are to 
be attributed to the low rate of pay in proportion 
to the responsibilities and work entailed, for it is 
notorious that, since the war, the pay of librarians 
has not been increased proportionally to that of 
workers in other professional lines. 

A noble building, housing a vast library complete 
with every modern appliance, will miss the great 
object of its existence unless the stores of knowledge 
contained between the covers of its books are readily 
accessible to the public. Today, in too many of the 
libraries the delay in obtaining some special book 
is apt to be lengthy to the point of exasperation, 
and too often the applicant has to be turned away, 
because the desired work is buried in the ever- 
accumulating mass of books. 

Because of the existing conditions, all who fre- 
quent our libraries will be rejoiced to learn that 
the Carnegie Corporation of New York has set aside 
four million dollars for library purposes—the sum 
to be payable over a ten-year period. One million 
will endow a graduate school of librerianship in 
some great university; another million will provide 
an annual income which will be used to aid other 
library schools; a third million is for general en- 
dowment of the American Library Association—the 
income to be used in promoting the extension and 
development of library service; the fourth million 
is for carrying on the general activities of this Asso- 
ciation and in aiding library schools until the three 
million endowment, in cumulating capital grants, is 
completed. Under the administration of the Ameri- 
can Library Association, this sum of four million 
dollars should go far—not merely in improving the 
personnel of our great libraries, but in developing 
intensively the small library service. 

















Arbor Day and Tree Planting 


Arpor Day is the American counterpart of an 
ancient custom. History teaches us that it was the 
practice among the early peoples to plant sacred 
groves and memoria! trees and lay out shaded aca- 
demic walks and stately avenues. Arbor Day, how- 
ever, is of purely American origin and grew out of 
the conditions peculiar to the great plains of the 
west which were practically treeless over a large 
part of their area. To Nebraska belongs the credit 
for the initiation of the Arbor Day movement, when 
at a meeting of the State Board of Agriculture of 
that state, a resolution was adopied to set apart 
Wednesday, the tenth day of April, 1872, as a day 
to be consecrated to tree-planting in the state of 
Nebraska, and to be known as Arbor Day. 

The movement thus initiated proved to be healthy 
and lasting, but its widespread success and its con- 
tinuity were assured when it was recognized how 
strongly this movement would appeal to the children 
of the country. As a school festival, the observance 
of Arbor Day has spread not only throughout the 
United States but far beyond its borders. It is now 


in vogue in all the dependencies of the United States 
and in Great Britain, Canada, Australia, South 
Africa, France, Norway, Russia, Japan and China. 
The time of the observance of Arbor Day varies in 
different states and countries and is determined 
somewhat by climatic conditions. In general, the 
date is early in the year in the south and is set in 
the late spring in the more northern states. Over 
half of the states have enacted a law for its ob- 
servance, and in two of the states—Nebraska and 
Rhode Island, it has been made a public holiday. 
But the work of the schools is only a part of the 
widespread efforts to repair the damage which has 
been done to our once magnificent and far-flung 
forests. One of the most encouraging signs for the 
future is the growing realization by the lumber in- 








Luther Burbank 


In the death of Luther Burbank, the 
world has lost one of its greatest bene- 
factors and the United States one of its 
most noted citizens. There is a bond of 
very real sentiment between an editor and 
his “earliest subscribers,” and Mr. Bur- 
bank was one of these. In his last letter 
(February 24th), he wrote, “Sixty years 
ago I took the Scientific American,’”’ and 
he maintained his touch with us to the 
end. The article on another page of this 
issue must have been one of the last 
efforts of his amazingly active life. 

Typically American is the life story of 
this son of a New England farmer, who, 
with no other capital than his keen intelli- 
gence and astonishing capacity for work, 
rose to be one of the world’s most famous 
naturalists and without a rival in his own 
chosen field of controlled evolution. The 
work of this great experimentalist in the 
plant world remains as a lasting benefac- 
tion to the race. His improvement of the 
staple foods of mankind is his finest mon- 
ument—a monument draped, as it wil! 
ever be, by the exquisite blooms that 
were the offspring of his rich fancy and 
unremitting care. The simple epitaph on 
Wren’s tomb in St. Paul’s Cathedral may 
well be applied to Luther Burbank: “If 
you are seeking my monument, look 
around.” 




















terests of the importance of forest conservation. 
The National Lumber Manufacturers Association 
which is pressing the point of view of the forest 
industries recently gave $100,000 to the Yale School 
of Forestry. On the other hand, although these 
efforts are encouraging, we must remember that a 
vast amount of work has yet to be done before the 
people of the United States and their Government 
can claim that they have taken hold of this great 
probiem on a scale proportionate to its magnitude. 


Norman Keep or Gothic Cathedral 


One of the biggest problems confronting the archi- 
tect today is that of developing the style of archi- 
tecture which is best suited to the exaggerated height 
of the modern office building. Those of us who 
have grown up with these structures and have found 
something intriguing in their architectural treatment, 
will remember the successive steps by which the tall 








building has developed from a rigid and monoto- 
nous structure to the noble designs of the present day. 

The first tall buildings were frequently likened 
to a huge elongated packing case, on whose four 
sides the windows were arranged in a monotonous 
checkerboard fashion. In the first period of devel- 
opment, an effort was made to break up these ugly 
surfaces by running across them at intervals heavy 
bands of cornice-like moldings, only to discover 
that the building now looked like a series of pack- 
ing cases imposed one upon another. Some twenty 
years ago, we stated that since the modern office 
building was in effect, if not by intention, a tower, 
it would be best to accept the situation by emphasiz- 
ing the vertical lines of the building. Shortly there- 
after, several designs appeared which treated the 
building as though it were a Brobdingnagian classi- 
cal column—a few of the lower stories being treated 
elaborately as a base, followed by a dozen stories 
of plain design, and surmounted by something 
answering to the capital of a column. Then came 
the Gothic influence, of which the Woolworth Build- 
ing is of course the most notable, as it is the most 
successful example. 

The final and most satisfactory tall building archi- 
tecture is the result of accident—the accident con- 
sisting in the passing of a zoning law which required 
that the upper stories of tall buildings should recede 
in a succession of steps to permit sufficient light to 
fall on the streets below. No sooner had two or 
three of these buildings gone up than everybody, 
architect and layman alike, realized that here was 
a fine solution of the problem. Thus was born what 
we have called the Norman Keep style as against 
the Gothic style which it has supplanted. 

If you wish to realize the truth of this distinction, 
cross the Hudson River by ferry and look at the 
cathedral-like Woolworth Building and the medieval, 
Norman-type Telephone and Telegraph Building, 
and you will see at a glance that the palm for im- 
pressivness and beauty (we use the word advisedly) 
is carried off by the last-named structure. 


Greatest Economic Factor in America 


SURELY it is not stretching a point too far to say 
that the automobile is the greatest economical factor 
in modern American life. If you doubt it, we ask 
you to remember that the automobile bill of the 
American people is over 14 billion dollars a year— 
at least, so says a report by the Bureau of Industrial 
Technology; and they surely ought to know. 

Our annual investment in automobiles is greater 
than the annual value of farm crops and over twice 
the annual investment in new buildings; hence, the 
automotive industry has risen to the position of the 
leading industry of the United States. This startling 
fact should not surprise us when we learn that the 
last annual registration of automobiles was about 
20 millions; that the average automobile owner 
spends over $700 a year on his car; and that if 
each man, woman and child in the country were 
helping to pay the bill (and by the way, they are 
doing so indirectly) the annual expenditure per 
capita would be $117. 

Not only is the industry stupendous in itself but 
its effects on other industries is in proportion. In 
road building, for example, where the programme 
now in the course of execution calls for the expendi- 
ture of about one billion dollars a year, and in the 
upbuilding of suburban communities where the new 
construction, in the case of many cities, is larger 
than that in the urban district itself. 
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Courtesy of the ‘‘Illustrated London News”* 


__ An auroral display of greater magnitude and beauty than any seen in 
fifty years was observed in England early last March. One observer siates, that 
immediately after eight o’clock in the evening the pink coloration of the 
streamers became very strong, changing to dark but intensely luminous red. 
Auroras are caused when electrified particles shot from the sun strike the 


& 


The Great Crimson Aurora of March 9, as Seen Over the City of London 


earth’s upper atmosphere. Professor McLennan of Toronto University recently 
demonstrated that an aurora could be artificially produced by shooting cathode 
rays through an exhausted tube containing 25 parts of helium to one part of 
oxygen. Thus, we discover, indirectly, the composition of the upper atmosphere. 
The height of an aurora varies from 40 to 600 miles. 
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Mileage Goes Up in Smoke 


Oil losses in the United States are not as large as might be expected. In risks. Two upper and middle pictures show oil field fire at Santa Fe Springs, 
1923 the loss from fire in derricks, refineries and pipe lines was $3,136,885; California; damage $300,000. Large illustration shows a Texas well; fire 


o 


while in tanks or open pits it was $2,768,478. Not large compared with other caused by lightning. The lower left-hand picture shows an oil tank in flames. 
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WATER INTAKE 
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Uncle Sam, Spendthrift—II 


Shall the “Wildcatter” Wreck Our Oil Resources as the Lumberman Has Wrecked Our Forests? 





m|F Nature was generous in clothing the 
©| terrain of the United States with mag- 
nificent forests, she was even more 
lavish in providing vast resources of 
oil beneath its surface. If the surveys 
of the geologists, so far as they have gone, can be 
relied upon, and we think they may, the oil fields 
of the United States, developed and undeveloped, 
are the richest in the world. We have squandered 
the rich patrimony of our forests until, after three 
centuries of occupancy of the land, only five-sixths 
of those forests are left to us. Are we following 
the same spendthrift policy in regard to our wealth 
of oil? There is grave reason to fear that we are. 

To any one who dispassionately reads the story 
of the brief 66 years of life of the oil industry, it 
might look as though the slogan of the men con- 
cerned in it has been, “Grab; grab quickly; and 
grab all you can.” 

Be it known that this statement is not to be taken 
as an unqualified criticism of the oil industry. The 
policy of getting the oil out of the ground as quickly 
as possible was rendered necessary by physical con- 
ditions over which the industry had no control. 
Unlike coal, oil is fluid; its recovery is on the prin- 
ciple of “first come, first served.” The oil below one 
man’s land may be drained by a neighbor’s well. 
Hence the urge to grab quickly, and grab all you can. 














Supply Is Not Inexhaustible 

What has been the result of this policy? We 
read in a recent report of the American Petroleum 
Institute that “each decade since the beginning of the 
oil industry in 1859 has seen a volume of production 
equal to the total production throughout the whole 
previous history of the industry. During the years 
1916 to 1925, more oil has been produced in the 
United States than during the whole previous period 
from 1859 to 1916.” That is to say, we have taken 
out of our oil resources in nine years more oil than 
we did in the whole 57 years preceding. This being 
the case, the advocates of conservation will naturally 
ask themselves, how long will it take to bring our 
oil resources to the same lamentable state of deple- 
tion as our forests? We frankly admit, after a rather 
lengthy investigation of the subject, that this is a 
question more eesy to ask than to answer. 

We regard it as unfortunate that many of the able 
leaders in the oil industry (see the report of the 
Petroleum Institute) seem to think that Nature has 
stored oil in such unbelievable abundance that it 





By J. Bernard Walker 


simply can never be exhausted. On the other hand, 
the hearings before the President’s Conservation 
Board proved that there are men of foresight and 
broad vision, possessed with a deep concern for the 
country’s future, who not only believe that there is 
a measurable limit to the amount of oil in the 
ground, but believe also that only optimism gone 
mad would dare to assert that new methods of get- 
ting the oil out of the ground and more economical 
refining and use of it above ground, will so increase 
production and reduce consumption that the oil busi- 
ness, like Tennyson’s brook, will merrily “go on 
forever.” 

What is “oil,” or petroleum as it is known in the 
industry? In the first place, let it be understood 


that although it is called a mineral, it is actually 
organic or of animal and vegetable origin. There is 
today a general consensus of opinion that petroleum 
is derived directly from the animal and vegetable 
life of remote geological ages. This theory, which 
we believe to be the correct one, is based upon the 





WHOLESALE WASTE OF GAS 
Formerly gas was considered a nuisance and burnt at the 
well. Today it is conserved and yields ten percent of the 
total gasoline supply 





fact that petroleum is found in certain underground 
layers of sands, sandstones, shaies, and limestones. 
The “sands” as they are called, are believed to have 
been deposited under water, in remote ages, at the 
bottom of inland lakes, marshes and the sea. 

As the deposits were formed, they included within 
them the dead bodies of the smaller marine animals 
such as fish, oysters, mollusks, et cetera, and enor- 
mous quantities of the tiny microscepic organisms 
known as foraminifera. It is also believed that 
decayed vegetable life was included with the animal 
remains, for in some of the oils is to be found a 
certain amount, and in some cases, a large amount 
of the material of seaweed and land plants. It is 
believed that heat, pressure, et cetera, acting upon 
the organic matter of these deposits, formed in the 
course of ages certain hydrocarbon products which 
are known to the world as petroleum. These oil 
sands exist in several separate layers, and they vary 
in depth below the surface from a few hundred to 
several thousand feet. Immediately above and below 
the sands are found impervious layers of shale, 
sandstone, or limestone, which serve effectually to 
shut in the gas, oil and water contained in the sands, 
thereby transforming the latter into vast, more-or- 
less horizontal, gas-tight reservoirs. 


How “Pools” Were Formed 

In the course of ages, what was once sea bottom 
became dry land. As the land was lifted and the 
enormous pressures due to the slow contraction of 
the earth’s crust under cooling were developed, the 
oil sands and the adjacent strata lost their horizontal 
position and were “folded” into what are known as 
anticlines and sinclines, or gently sloping hills and 
valleys. It was the folding of the strata and the 
action of gravity that caused the oil to gather mainly 
in the upper arches or domes and form the rich 
“pools” which have proven such prolific reservoirs 
of oil. 

Just here, let it be understood that when we speak 
of an oil pool, it must not be supposed that the 
oil is found in great underground lakes. Far from 
it. As a matter of fact, the hydrocarbons resulting 
from the decomposition .of vegetable and animal 
matter are found to be rather evenly distributed 
throughout the enclosing sand or rock. They are 
locked in the microscopically small voids between 
the grains of sand, and are invisible to the naked 
eye. At the office of the Geological Survey, they will! 
show you a core of sandstone which is very rich in 
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TYPICAL EARTHEN OIL RESERVOIR 


When the rush of oil is greater than tanks and pipe lines 
can carry, it is held temporarily in depressions of the ground. 
There is loss by seepage and evaporation 


oil. To your eye, it is just a piece of buff-colored 
sandstone, apparently as dry as a bone. Now, the 
oil sands are under heavy pressure, due mainly to 
ihe gas which is condensed within the oil, and also 
to the heavy hydraulic pressure of water which has 
entered where the sands outcrop at the surface. The 
gas, oil and water arrange themselves according to 
their specific gravities, and in the case of an anti- 
cline, such as the famous Teapot Dome, the free gas 
will be found at the top, followed by the oil and 
the water. 

The pressures in oil-bearing sands are enormous, 
far exceeding the steam pressure in the average 
boiler; for in some sands they run up to as high 
as 1,500 pounds or more to the square inch. When 
the drill with its enclosing tube or casing drives 
through into the sands, the age-long conditions of 
equilibriam are upset. The well forms a vent, and 
immediately the gas pressure begins to drive the oil 
out of its myriads of tiny pockets and force it 
towards the well opening. If there is a pocket of 
free gas, that is the first material to rush up to the 
head of the well, and after that comes the mass of oil 
which, in the case of the great gushers, will go roar- 
ing up in a vast column as high as 300 or 400 feet. 

As the oil in the mass of sands immediately sur- 
rounding the well is driven out, the oil from the 


A MAN-MADE FOREST 


Wharves and oil wells on the beach in front of Summerland, California 
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more distant sections of the stratum will be forced 
—squeezed, as it were—out of the sands, and, because 
of decreasing gas pressure, it will travel more slowly 
A time will come when gas 
and hydraulic pressures are insufficient to carry the 
oil in any volume up to the surface. Recourse must 
then be had to pumping, which will be continued 
until the cost of raising the diminished amount of 
oil is too great to render further operation of the 


and in less volume. 


well profitable, when it is abandoned. 

In the early days of the oil industry, there was 
an enormous waste of gas and oil due to their 
arrival at the surface before adequate provision had 
been made to receive them. That was the time when, 
in his eagerness to get at the oil, the miner was 
wont to look upon gas as something of a nuisance. 
If there was a town within convenient reach, it would 
be piped and used for power and illuminating pur- 
poses. If not, it was allowed to escape (millions of 
cubic feet of it) into the air, and frequently, in 
order to get rid of the odor, it was led away to a 
pipe or a row of pipes known as “flambeaux,” where 
this valuable product burned away day and night. 


Production Losses Diminishing 

If indifference, or lack of knowledge and skill, 
was shown in this deplorable waste of gas, there was 
also in the early days of oil recovery, and indeed 
in rather recent times, a great loss of the oil itself, 
due to the failure to provide for its arrival at the 
surface. Where a well suddenly began to pour forth 
oil at the rate of 15,000 to 30,000 barrels per day, 
the rush would be so terrific as to completely over- 
whelm the driller and his assistants. In some of the 
great Mexican gushers, the oil would tear loose the 
pumping plant and go rushing up through the timber 
derrick, ripping it to pieces, and flooding the country- 
side with oil. Sometimes the gusher could be con- 
trolled; but in other cases, the oil would continue 
to escape until the first great rush was over. In 
hundreds of wells, where no provision had been 
made for surface storage, the oil would be allowed 
to flow into some depression, where a dam would 
hold it temporarily. Here again the waste would be 
deplorable, for there would be loss by seepage and 
the richer constituents of the oil would evaporate. 

Now, although waste of gas and oil in the early 
decades of the oil industry was, as we have shown, 
enormous, and even today is not fully controlled, it 
must be borne in mind that the experts of the indus- 
try are bending every effort toward reducing these 
production losses. Before the drill enters the oil- 
bearing sands, in all up-to-date and well regulated 
oil companies provision is made for turning the gas 
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THE GREAT LAKEVIEW GUSHER 


The oil rushes forth under enormous pressure. The produc- 
tion of this well was 55,000 barrels a day. A few days later 
the derrick was completely demolished 


and oil into tanks and pipe lines, where it can be 
properly conserved. As a matter of fact, there is 
comparatively little waste between the well-head and 
the fuel tank of the steamer, the tender of the loco- 
motive, and the gasoline tank of your own motor 
car. This loss, including the sojourn of the oil in 
the storage tanks, its thousand-mile journey in the 
pipe line, its manipulation in the refinery, and its 
transportation by tank car and truck to the filling 
stations, is estimated to be not over 3.5 percent. 
The largest waste in the oil industry today is 
underground. For every barrel of oil brought to 
the surface, three barrels of oil are left in the sands. 
And that one barrel of oil which we bring to the 
surface is being most wastefully consumed in the 
motor car, which, so the experts tell us, burns twice 
as much gasoline for a given mileage as would be 
required if carburetors and motors were redesigned 
with a view to economical operation. Finally, there 
is the enormous waste of capital involved in the 
unintelligent drilling every year of hundreds of 
“wildcat” wells that never bring up a drop of oil. 


q In our August issue, Chapter III of this series 

will deal with the present output and consump- 
tion of oil and the proposed methods of con- 
servation. 





ONE OF THE EARLIEST WELLS 


This oil well was drilled as far back as 1864; and it is still producing 
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| Houses Built in Twenty-four Hours! 
: i , From prehistoric times, man has aspired to possess his own home. This 

Mike instinctive desire finds its fulfillment—now that labor and materials have 
advanced so substantially in cost—for but comparatively few fortunate enough 
to have a surplus over living expenses. The vast majority must rent. With 
these rising costs, the rent problem which is presented to the average family 
narrows down to a question of just the minimum space necessary for existence, 
in order that the total budget may also include certain items for relaxation 
or enjoyment which are now considered essential. Much is being advocated 
by influential individuals; some small amount is being accomplished by organ- 
izations with capital. Apparently the solution lies in the fact that only in 
large undertakings can costs be reduced, so that rentals will be proportionally 
cheapened, while at the same time more adequate living space is provided. 
The accompanying illustrations of a project in the suburbs of Berlin show 
what*is being accomplished there in the mechanical construction of community 
housing. After the concrete slabs are set by the slow but efficient process of 
drying from one side, the shell of the house can be placed in twenty-four 
hours. The joiner work, plastering and trim proceed as in other construction. 
. oc gta i : Machinery, cheap labor and cheap, easily obtainable materials are the out- 
HOW THE CONCRETE SLABS ARE MADE standing features. Further developmenis along this line are sure ‘o follow 


From the mixer the concrete is poured into simple forms which consist of edge- the intensive study of the reduction of building costs. 
boards, enclosing a space the height of one story, laid on level ground. The 
rough under side of the slab thus formed is ideal for plastering 
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MECHANICAL AIDS ARE USED LOWERING THE COMPLETE SECTIONS { 
This photograph shows a large gantry crane which “straddles” the row of houses, reaching The one-story sections are lowered into place and the recessed ends, flushed with cement 4 
all parts of the buildings and quickly placing material where it is needed are fitted into each other. Three men only are needed for this operation if 
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All photographs from P. and A. 


FINISHING IS DONE BY SKILLED LABOR 
An auxiliary conveyor supplies the materials for the interior finish of each house in rotation. The main structure is built by cheap labor and handled by machinery, thus minimizing the 
labor cost. It is so economically produced that the relatively small amount of skilled labor necessary for finishing does not materially increase the total cost 
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SUCTION FROM THE LEAVES OF A YOUNG WALNUT SHRINKS THE SAP-CARRYING WOOD, REDUCING THE DIAMETER OF THE TREE, ON WARM DAYS 


Ficure 1: Each wavy line shows the daily variation in diameter jor a given week (note dates) L 
shrinkage during most of the day, while the upward course at midnight (MT, MT) denotes expansion at night. 


July 6. Ne growth and but little variation in October. 


The downward course of the curves as they cross the respective noon lines (M,M) denotes 
The greatest actual growth and daily variation occurred in the week of 
This and the other diagrams were adapted from Publication 373, of the Carnegie Institution of Washington, D. C. (1926) 


The Hydrostatic System of Trees 


The Force that Draws Tons of Sap to the Topmost Branches of Trees Is the 


Evaporation of Water from the Leaves 


By Dr. D. T. MacDougal 


Director, Laboratory for Plant Physiology, Carnegie Institution of Washington 





. REES maintain sun-driven factories in 
the leaves for making sugar and other 
organic substances. Water taken in by 
the roots is lifted ten, a hundred or 
two hundred feet to the leaf-mills. Then 

the liquid products are conveyed downward to all 

the living cell-masses and out to the extreme tips of 
the roots, which in tall trees may be three or even 
four hundred feet from the leaves. 

In view of these facts it is not surprising to learn 
that a distinct hydrostatic system is to be recognized— 
a hydrostatic system which is not essentially different 
from that in small plants, except that in trees its 
working parts are so large that they are readily dis- 
cernible. 











The Leaves Are the Real Pumps 

Before proceeding to a discussion of this mech- 
anism we may well rid ourselves of any mistaken 
idea as to the existence of a “circulation” in a plant, 
or that the plant has a “heart” or that it shows 
pulsations. Such imaginative conceptions are wide 
of the facts and are artistically and sentimentally 
false and barren. 

On a summer day a large tree pulls thousands of 
liters of water up through the trunk. Of this amount 
all but a small! fraction evaporates and in so doing 
it furnishes the lifting power which is responsible 
for the ascent of the sap. The small remainder, 
perhaps a few liters out of every thousand that reach 
the leaves, goes into chemical combinations with 
substances such as the sugars. It makes a solution 
of these and other organic substances produced in 
the leaves and then it starts back on the slow down- 
ward journey, which has its terminus in the roots. 

To illustrate the hydrostatic system of the type 
prevatent in large, woody plants, a fast-growing pine 
or walnut may be chosen. These trees form a layer 








Why a Tree Is Not a Standpipe 


Have you ever wondered how trees 
raise their many tons of sap so far aloft? 
Consider a tree, 100 feet in height, and 
beside it place a vertical, hollow stand- 
pipe of the same dimensions. How could 
the pipe be filled with water? A suction 
pump would fill it only to 30 feet. A 
force pump would fill it to the top, with 
a resulting pressure of 43 pounds per 
square inch at the bottom. 

But the tree is not like the standpipe, 
nor has it a mechanical pump. The popu- 
lar comparison with the standpipe falls 
down in the case of the tree because the 
tree draws its sap through thousands of 
minute pores—tiny tubelets so small that 
capillary attraction is effective in them. 
It is the combination of this capillary 
attraction or surface tension, with the 
tremendous force exerted in the leaves 
when the sap that is already in them evap- 
orates, that acts to raise the sap hundreds 
of feet above the ground. 




















of wood in every favorable year. When the trunk 
is cut across, this layer appears as an annual ring. 
The leaves which arise this spring are inserted on 
or connect with the thin, woody cylinder of the 
previous year. In the case of evergreen trees, in 


which the leaves endure a second or third season, 
leaves connected with two, three or even four layers 
may be present. 
case of the pines. 

The ascent of the sap always takes place along the 


This is truc, for example, in the 


conduits of the older wood, with which the leaf- 
pumps are connected. These water-carrying layers 
and the living cells external to them, composing the 
cambium which is found between the bark and the 
wood, form a complete gas-tight cylinder enclosing 
the older wood which is filled with air. (Figure 3). 
The air body in the central wood differs in compo- 
sition from the atmosphere, and varies with the 
season. In the autumnal condition the proportion 
of carbon dioxide in the air of a walnut trunk may 
be sixty times as great as that of the atmosphere. 

The tree-trunk is therefore a hollow cylinder of 
water extending without break to the surfaces of the 
water-filled living cells of the leaves above, and down 
through the roots into the soil, enclosing a central 
air or gas chamber. The expansion and contraction 
of this gas body follows changes in temperature and 
the action of the sap-lifting pumps. 


4,400 Pounds Per Square Inch! 


The living cells in the leaf, which are the seat of 
the forces which lift the sap, are distended masses of 
living matter enclosing vacuoles or cavities contain- 
ing water in which sugars, acids and salts are dis- 
solved. A cellulose wall surrounds the whole and 
the water of the protoplasm extends through the 
ultra-microscopic pores of the wall, ending at the 
outer surface in minute menisci or curved surfaces 
such as may be seen when a capillary glass tube is 
placed upright in a dish of water. 

In the latter example the water in the capillary 
tube will rise to a height determined by the diameter 
of the tube and surface tension of the water. Simi- 
larly the water in the minute tubular pores in the 
cellulose walls of the leaf cells comes to the surface 
and spreads into the thinnest of films at the margins. 
These pores are so numerous and so crowded that a 
continuous film covers the entire surface of the wall. 
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When particles of water are lost from these sur- 
faces by evaporation, water is pulled through the 
pores in replacement. The water in the pores is 
continuous with that in the living cells, and this in 
turn is continuous with the columns in the cavities 
of the vessels and wood, so that the pull extends to 
the roots and even to the water in the soil. 

The force which may be exerted in this manner 
may be as great as 200 to 300 atmospheres (2,900 
to 4,400 pounds), and thus the sap may be carried 
upward at a rate of one to three meters per hour. 
The resistance encountered rises with the speed of 
the pump. In consequence of the great power exerted 
by the leaf-pumps, the suction is so great on a warm 
summer day that the sap-carrying wood is caused to 
shrink. This is well illustrated by the graphs in 
Figure 1, which show the varying diameter of a 
walnut tree at different times. It will be noted that 
the variation is much less in October when most of 
the leaves have fallen off. 


Immense Force of Surface Tension 

The action described takes place in conduits with 
bores so minute that the attraction of gravity is far 
overbalanced by surface tension. If gravity affected 
the rise of sap, the liquid in a trunk should all run 
out when it is cut across. Likewise, if gravity dom- 
inated the process, the water could not be expected 
to rise above about 30 feet (like that in a suction 
pump), or to the equivalent in weight of the bar- 
ometric column. 

The conception of the cohesiveness of a column 
of water, which is so great that it will hang together 
like a rope, is not one which can be illustrated by 
obvious facts in common experience, yet it may be 
readily demonstrated in the laboratory. In this test 
a clean glass tube of small bore is fitted tightly with 
a clay cylinder such as those used in water filters 
or with,an evaporimeter of similar material. The 
tube and the clay cylinder having been filled with 
water, the open end of the tube is stepped in a dish 
of mercury. Water evaporates from the menisci of 
the clay surfaces, to be replaced by water from 
within. Thus mercury is pulled up from below. 
This action may continue until a column of mercury 






































DEMONSTRATING TREE-TOP SUCTION 
Ficure 2: A glass tube immersed in mercury is connected to 
the upper end of a pine tree by rubber tubing. Here, suction 
has pulled up the mercury seven inches 
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THE SAP SYSTEM OF A TREE 
Ficure 3: The heavy, outside shading denotes the layer of 
living cells on the outside of the wood. This layer terminates 
in the roots, A, the buds, E, and the leaves, G. Layer B is 
recently formed wood. The leaves are shown inserted on the 
second and third layers, as in a pine tree. D is old wood, 
containing gases. C, C, are rays including living cells 


much higher than the barometer is drawn up into the 
tube, even though the latter has a bore thousands 
of times as great as the cavities of the conduits of 
trees. If it were possible to make and manipulate 
glass tubes in this apparatus as small as the wood 
conduits, a mercury column could doubtless be lifted 
many meters high. 

It is not to be supposed, however, that the plant 
physiologist has cleared up all of the features of the 
movement of sap in plants. He is not so sure, for 
example, as to what takes place at the foot of the 
water column in the roots as he is as to the action 
in the leaves. The pull from the leaf-pumps may 
extend not only to the extreme surfaces of the roots 
but out into the soil, and doubtless does so in some 
plants. In many plants, however, an osmotic action 
takes place in the roots. This pulls water in from 
the soil, and forces it upward in the wood so that 
if the stem be cut off it will exude from the stump. 
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This action is notable in grape vines, palm stems, 
birch trees and in many other common species. This 
“root-pressure,” as it is called, is invariably com- 
plicated; the “bleeding” of a pruned vine or shrub 
is partly due to other agencies. 

The suction and sap pressures in plants have 
engaged the attention of experimentalists since the 
time of Nehemiah Grew (1682). 

Gages attached to the bases and stumps of trees 
have shown apparently discordant results, in the 
hands of scores of workers. The identification of 
the hydrostatic system as described above has made 
possible the interpretation of pressures in various 
parts of the ro: *, trunk or branches. 

Thus, if a manometer is attached to a bore in the 
outer wood of a walnut tree a suction will be shown 
in the midday period when the leaf-pumps are in 
action pulling upon the water column. Simultane- 
ously, another gage driven in to connect with the 
gas-filled wood of the center of the trunk may show 
a positive pressure. This is due to the temperature 
expansion of the gases. 


How Roots Suck Water 


Again it is notable that a gage attached to the cut 
stem of a pine tree (Figure 2) shows nothing but 
suction, anything like “root-pressure” being lacking, 
and the expansion of the gas in the central core acts 
to diminish suction but never to give positive pres- 
sure. Similarly a gage attached to the terminus of 
a cut root of pine (Figure 4) will always show 
suction, although positive pressure is sometimes 
measured by a gage attached to the root of a walnut 
tree. The hydrostatic system of the conifers differs 
in many important features from those of the 
dicotyledones. 

The features of the hydrostatic system as delin- 
eated above furnish an adequate mechanism for 
carrying water or sap upward in trees. The path 
by which the indispensable products of leaf-activity 
are carried downward to all the living cells lies in 
the external part of this system but it has not been 
definitely localized. This and the nature of the 
forces involved remain as unsolved problems to the 
plant physiologist. 




















LEAF SUCTION FELT AT THE ROOTS 
Ficure 4: A U-tube filled with mercury is connected with 
the cut end of a pine root. Suction originating in the leaves 

has pulled the mercury up to a height of three iaches 


oe poe 


ei RB A oh ak 








SCIENTIFIC AMERICAN 





JUNE, 1926 


The Applied Science of Public Spending 


Through an Effective Budget System Our Government Is Saving Millions This Year 





OU cannot eat your cake and have it, too, 
is an old saying which embodies more 
truth than poetry. Yet that is the very 

aa} thing the Government of the United 

States is now trying to do—cutting its 

income, cutting its expenses and still having more to 
show for its money. 

And how is it accomplishing this anomaly? 

By a scientific budget system. 

President Coolidge explained the principle of it 
on January 30, last, over the radio. 

“Merely ti reduce the expenses of the Government 
might not in itself be beneficial,” he said. “Such 
action might be only the discontinuance of a wholly 
necessary activity. No civilized community would 
close its schools, abolish its courts, disband its police 
force, or discontinue its fire department. Such action 
could not be counted as gain, but as irreparable 
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ESTIMATED RECEIPTS FOR 1927 
The estimated government receipts by sources of revenue 
(excluding the Post Office Department) for the fiscal year 
ending June 30, 1937, may be $3,824,530,203 


loss. The underlying spirit of economy is to secure 
better education, wider administration of justice, 
more public order, and greater security from con- 
flagration, all through a superior organization which 
will decrease the unit of cost. It is all reducible to 
a question of national efficiency.” 

In the good old days when government was deli- 
ciously simple all the sultan or the maharajah had to 
do when he wanted mere money was to raise taxes. 
It was the more or jess loyal taxpayers in those days 
who originated the slogan, “Give till it hurts.” 

Lately, the men who have been applying science to 
the administration of public affairs have been work- 
ing on a different theory. Instead of adopting “all 
the traffic will bear” as their motto, they figure that 
increasing the traffic will produce still better results. 

“Past experience has shown that a reduction of 
taxes has been followed by increased prosperity,” 
Mr. Coolidge explained. “As the volume of business 
increases, the Federal revenue increases. 

“If we are moderate in our expenditures, the 
natura! increase in profits ought within the next few 
years to furnish us again with a surplus revenue 
which will permit a further tax reduction. We were 
the first nation in recent years to adopt a plan to 
reduce our debt and put the plan into operation. 
We are maintaining our sinking fund and applying 


By Albert A. Hopkins 


the payments made en our foreign loans to the retire- 
ment of our debt. 

“As a result, this nation has today the best credit 
in the world. We have lowered our interest costs 
not only by reducing our debt, but by so improving 
our credit that we can borrow at lower rates. Since 
interest is 221% percent of our total Federal expendi- 
tures, a reduction in interest is a more fruitful field 
for permanent saving. If we continued this plan 
during the post-war depression, there is certainly 
little reason for changing it in these days of pros- 
perity.” 

All of which sounds like good common sense. 
But how can it be accomplished? That is the job 
for which General Herbert M. Lord, Director of the 


Budget, is responsible. 


Functions of the Bureau of the Budget 
“The Bureau of the Budget was created by the 
act approved June 10, 1921,” says he. “It is in the 
Treasury Department but not under the jurisdiction 
or direction of that department. The Bureau is 
under the immediate direction of the President. 
Under rules and regulations prescribed by the Presi- 
dent, the Bureau prepares for him the annual budget 
and such supplemental or deficiency estimates as the 
President may recommend from time to time to Con- 
gress. To this end, the Bureau has the authority, 
under the act, ‘to assemble, correlate, revise, reduce, 
or increase the estimates of the several departments 
and establishments.’ 

“The act requires the head of each department 
and establishment to appoint a budget officer whose 
duty it is to prepare, under his direction, the depart- 
mental estimates of appropriations and such supple- 
mental or deficiency estimates as may be required. 
These officials are liaison officers between the depart- 
ment and the Bureau of the Budget. The estimates 
are prepared and submitted to the Bureau in such 
form, manner and detail as the President prescribes. 
On or before September 15 of each year, the head of 
each department and establishment revises his esti- 
mates and submits them to the Bureau. 

“The Bureau is authorized, when directed by the 
President, to make detailed studies of the depart- 
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ALLOCATION OF THE AVERAGE DOLLAR 
The United States Government will appropriate for the fiscal 
year ending June 30, 1927, $3,156,130,358. There is a differ- 
ence between “Estimated Appropriations” and “Estimated 
Expenses.” The latter figure is $3,494,222,308 


ments and establishments for the purpose of enabling 
the President to determine what changes should be 
made, in the interest of economy and efficiency, in 
(1) the existing organization of activities, and 
methods of business of such departments or estab- 
lishments, (2) the appropriations therefor, (3) the 
assignment of particular activities to particular ser- 
vices, or (4) the regrouping of services. 

“Each department and establishment is required, 
under regulations by the President, to furnish to 
the Bureau such information as the Bureau may 
from time to time require. Officials of the Bureau 
are given the authority to have access, for the pur- 
poses of examination, to the books, papers and 
records of any department or establishment.” 

Does that plan work out in practice? Apparently. 
Last year the Government’s total receipts, not includ- 
ing the postal revenues, were $3,780,148,684.42. The 
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WHERE THE APPROPRIATION WILL GO 


The Post Office Department is not included. The amounts 
for the fiscal year ending June 30, 1927, will be $3,156,130, 
358. Note the size of “Military Functions” 


total expenses, also leaving out the postal items, 
were $3,509,643,446.09. The excess of receipts over 
expenditures, therefore, was $250,505,238.33—not a 
bad net profit for a big business establishment. 
What is happening this year is, of course, more 
or less a matter of conjecture. The figures that have 
been set down, however, have been verified so well 
by past experience that we may consider them as 
substantially accurate. The annexed tables showing 
the estimated receipts and expenditures for 1926 in- 
dicate that our excess will be about $262,041,756. 


EsTIMATED RECEIPTS FOR 1926 
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ESTIMATED EXPENDITURES FOR 1926 


Interest on the Public Debt. .............. 
Public Debt. Retirements Chargeable 

against ordinary receipts................ 
U. S. Veterans’ Bureau...................0++ 
Se DOORIURIEEE cccomnsecseccceceveneseserenes 
Navy Department .............:.:sssseensseeees 
Interior Department .............c00ceeee 
Refunds of Receipts.............::0cesesee 
Operations in Special Accounts, 

Shipping Board, War Finance Cor- 

poration, Alien Property Funds, 

MI... *© a ncacensanabninpecentipeeipmesdidelosbubtbiveds 
Department of Agriculture................ 
Treasury Department ..............00000 


$820,000,000 


500,428,595 
388,515,000 
347,289,031 
342,305,000 
293,867,508 
186,247,500 


183,899,047 
162,901,222 
132,237,928 





Investment of Trust Funds.................. 49,542,050 
BREE CRONIN, cicttsesecececnsneenssessssveese 37,067,449 
District of Columbia.......................... 36,516,448 
Other independent Offices and Com- 

NN a EA ee 32,179,331 
Department of Commerce............:+:0+ 29,427,640 
Department of Justice..............ssses0 25,053,160 
State Department .............cccsseesesseeseee 16,135,032 
Legislative Establishment .................. 16,011,245 
(Se ne ee ee 10,213,394 
Department of Labor............:-.ss0eeeeees 8,355,599 
Besncettive Prope o.cckcccccscscsescscccsscssess 483,007 

$3,618,675,186 


The figures above are for the calendar year. The 
estimates for the fiscal year ending June 30, 1927, 
were submitted to Congress last December. The 
receipts are estimated at $3,824,530,203 and the 
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expenditures at $3,494,222,308.44, making the sur- 
plus $330,307,894.56. 

The best laid schemes o’ mice and men and budgets 
gang aft agley, however, and no matter how. care- 
fully estimates are made, some unforeseen leak is 
more likely than not to drain off the savings of 
eficiency and economy. 

Notwithstanding all the bad luck which tends to 
wipe out a hoped for surplus, however, the Bureau 
of the Budget succeeded last year in really reducing 
expenses $60,000,000 or $166,666.67 for every day; 
$6,944.44 every hour. One of the plans used to 
bring this about was a “Two Percent Club,” the 
various bureaus engaging to reduce their programmes 
two percent. 


Government Sets Example of Thrift 


“I was notified by telegraph that the Navy had 
joined the club with a guaranteed reduction of 
$6,600,000 in its estimated expenditures with hope 
of a further reduction of $2,000,000,” says General 
Lord. “It was an inspiring beginning. Throughout 
the length and breadth of this country was broad- 
cast the Navy’s gallant response to this call to 
arms in the interest of reduced spending and lower 
taxes. But, when the smoke of the battle cleared 
away, the Navy was found in thelist of casualties, 
with an expenditure of $14,000,000 in excess of its 
original estimate, rather than $6,600,000 less—a 
change amounting to $20,600,000. 

“The Army promised nothing, and kept its promise 
by spending $17,000,000 more than it estimated. 
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HOW UNCLE SAM IS MANAGING HIS AFFAIRS IN 1926 


381 


But the Army got no advertising out of it except 
what it is getting now.” The Director then goes on 
and gives the names of the departments and bureaus 
that made the grade and proposed a ‘One Percent 
Club’ to lop off at least one percent of the estimated 
expenditures. 

“The Federal Government in reducing its expendi- 
ture, cutting its taxes, and lowering its debt,” he 
continues, “is setting an example of thrift to other 
taxing agencies in this country which should help 
materially to reduce the cost of living so that the 
child’s faith in and respect for the penny may be 
renewed, the quarter may again become a respectable 
member of financial society, and the dollar again 
lift its head in the marts of trade.” 

The Government payroll on December 31, 1925, 
carried 114,696 fewer employees than it carried on 
December 31, 1920, making a yearly saving of 
$138,000,000. The reduction excludes the postal 
service, which is a constantly growing activity requir- 
ing more and more workers every year. Of the 
officials who have cooperated with the Bureau of the 
Budget to bring this to pass, General Lord says: 

“We wonder how we managed so many years with- 
out them. They have been helpful in so many ways, 
have straightened out so many tangles, have con- 
tributed so materially to good fellowship in the 
service, have so worn down the old barriers that 
separated departments from departments and bureaus 
from bureaus, that they stand today the acknowl- 
edged apostles of teamwork and efficiency, which 
march hand in hand.” 





Estimated receipts, $3,880,716,942 for 1926; estimated expenses, $3,618,675,186 for 1926. Our comparative illustration shows the estimated receipts and estimated expenditures jor the 
year 1926 based on Treasury estimates. It should be remembered that the Postal Establishment is not considered except when there is a postal deficiency 
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URROUNDING the little cemetery at 
Oyster Bay, Long Island, where Theo- 
dore Roosevelt lies buried, is a bird 
sanctuary given to the Audubon Society 
by the sons of the former President. 

in this sanctuary, near Roosevelt's grave, stands a 

grove of beautiful black walnut trees. 

America has never known a better tree than the 
black walnut. From no tree in all the world has 
ever dropped a sweeter nut. And yet, this is the 
very tree that has suffered most in the ruthless cut- 
ting down of our forests. 

Through that grove every year boy scouts make 
a pilgrimage to do homage to their former leader. 
Last year they stopped and gathered up every walnut 
that had fallen. They sent them to scout troops in 
other places. The other scouts planted them as 
memorial trees, From all parts of the United States 
came requests for nuts for planting purposes. The 
pilgrim scouts will repeat the distribution this year, 
and the next and the next. It will not be long before 
thousands of walnut trees planted by boy scouts will 
be adding value and beauty to all our countryside. 

Such an enterprise is practical conservation. Many 














a scientis* toiling for a lifetime will accomplish less 
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Scout Camp Near CHEYENNE, WYOMING 
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Budding Scientists 


A Nation-wide Organization Is Training Our Future 
Leaders in Research Work 


By Milton Wright 














Our scientists of tomorrow are in the making today. 
majority of the trail blazers of the future—the leaders of thought and action, the men who 
plan giant engineering projects, who discover hitherto unfound germs, who iocate unknown 
stars, who brew new medicines, who achieve new marvels of electrical energy—will be men 
who now are boys working for merit badges in the Boy Scouts of America. Although only 
sixteen years old in this country, the scout organization now numbers 613,087 boys, every one 
of them imbued with the true spirit of scientific research, the capacity to see and recognize 
the real nature of things, the ability to think in a straight line and follow a premise out to 
its logical conclusion, and, above all, the desire to add to his own knowledge and the knowl- 
edge of mankind. Mark them well; they will dc: a good turn for humanity. 


It is more than likely that the 














for his fellows. It is only one small example, how- 
ever, of the things boy scouts are doing to make the 
world a better place to live in. 

It is generally agreed that the Boy Scouts of 
America is one of the greatest factors we have in 
making raw boys into useful citizens. Some of us 
believe the surest guarantee of future safety lies in a 
strong, broad boy scout organization. And when we 
come to study it we find that the biggest thing about 
the boy scouts is that it is a vast training school for 
scientists. 


Scout Must Work to Win 


The true scientist is a man who has learned two 
things: to see and recognize the true nature—the 
reality—of the thing he is studying, and to ‘ink 
in a straight line. These two things, above all, the 
boy scout learns. Stain a piece of wood and call it 
mahogany, if you will, but the scout knows it for 
pine; put two and two together in any line of thought 
and he knows they make four. 

Even in a narrower sense the boy scout is a 
scientist, or at least a student of science. To advance 
in scoutdom a boy works to win the much coveted 
merit badges. There are seventy-one of these badges 





and thirty-four of them are for proficiency in sub- 
jects which fall well within the domain of science. 
Among these are agriculture, astronomy, aviation, 
botany, chemistry, conservation, electricity, insect 
life, mining, photography, radio and surveying. 
All over the United States thousands of scouts 
are taking tests in these and kindred subjects. Lest 
you think such tests are merely superficial, glance 
for a moment at some of them. To obtain a merit 
badge for bird study, for example, a scout must: 


1. Produce a list of forty species of wild 
birds which have been personally observed, and 
positively identified in the field. 

2. Produce a list showing the greatest num- 
ber of species that he has seen in the field in 
one week. 

3. Produce a list, derived from personal ob- 
servation, of twenty species of birds particularly 
noted for their value to agriculture in the de- 
struction of insects. 

4. Produce a list, derived from personal 
reading, of ten birds of prey particularly useful 
in the destruction of rats and mice. 

5. Name ten species of birds particularly 
useful in protecting the trunks of trees from 
borers, bark-lice and scale insects. 
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6. Describe at least two bird boxes and two 
food tables that have been erected by him, the 
species of birds that have been attracted by 
them, and how many of the birds have nested in 
these boxes. 

7. State what he has done to protect birds 
from wicked and unjust slaughter; to promote 
long, closed seasons for vanishing species; and 
to promote the creation of bird preserves and 
sanctuaries. 

Or take botany. Could you meet this simple test 
that a boy scout must pass in order to obtain a merit 
badge: 

1. Produce specimens of 50 species of 5 
flowering plants without the roots (and in addi- 
tion, where possible, 5 ferns) collected and 
named by himself. 

2. Be able to identify 10 plants by their 
seeds. Produce specimens of the seeds. 

3. Give a list of at least 5 plants that are 
usually found growing together in woodlands, 
or 5 near water; and 5 found in open fields, or 
5 along roadsides. Produce specimens. 

4. Tell the parts of a complete flower. Sub- 
mit drawings. 

5. Tell in a general way how plants manu- 
facture their food. 

6. Explain how ferns differ from flowering 
plants; and tell how they are reproduced. 

7. Submit specimens collected by himself 
(with names if known) of 5 Fungi, 5 Algae or 
5 Lichens; 5 Mosses or 5 Liverworts; or if 
specializing in any one of the above classes, 
submit 10 different species of that class. 

8. Name 5 kinds of edible wild fruits; 5 
plants used medicinally and tell what used for; 
3 wild plants that can be cooked as “greens,” 
and 2 edible “roots.” 

9. Submit an essay of at least 200 words on 
the “Conservation of Wild Flowers,” naming at 
least 4 in danger of extinction. 


Eliminating Square Pegs in Round Holes 


All too often men’s lives are wasted because they 
never found themselves. There are potential metal- 
lurgists of distinction who are teaching country 
schools, men who might have become great geologists 
instead of mediocre bookkeepers. They never got 
started on the right track. Thanks to the boy scouts, 
however, there are fewer such misfits than there used 
to be, for, as almost nothing else we have, scouting 
tends to bring a boy face to face with the career for 
which he is best fitted. Thousands of youths today 
are on the way to make distinct successes of their 
lives because of the inspiration and early training 
they received in the local scout troop. 

Last year surveys were made at nine institutions 
of higher education to determine what percentage of 





NOT A NAIL IN IT 

This miniature bridge made by a scout of Santa Clara County, 
alifornia, staunch enough to support an automobile, sug- 
8ests the strong foundations the scouts are building on 
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Scout Friction Fire Outfit 
Sketch by 6S Ripley 
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THIS IS ALL THERE IS TO IT 


A few pieces of wood, a flat thong, a pinch of powder and 
you have a fire-making kit. The only thing that remains is 
the knack of working it 


the students had been scouts. Here is the way they 
showed up: 


Percent 
Washington and Jefferson College, all classes 64 
University of Oregon, freshmen....................++. 52 
United States Naval Academy, all classes...... 50 
Harvard University, all classes...............0000+ 49 
Rhodes Scholars for 1925...........:ssssssssssseess 48 
United States Military Academy, all classes 48 
University of ‘iichigan, freshmen.................. 4A 
Yale University, all classes..............s+ssssscesees 38 
Lafayette College, all classes............0-.-s0000+0 33 


The percentage of former scouts among college 
men is especially impressive when it is considered 
that the 613,087 scouts constitute only a small per- 
centage of the boys of scout age in the country. 

Not only do the scout-trained boys bulk large in 
numbers among college men but they stand out by 
reason of the quality of their scholarship. _Thirty- 
two college men won Rhodes Scholarships in 1925. 
Fourteen of them were scouts, and of the remainder, 
four expressed regret that they had never been scouts, 
a fifth praises scouting highly and a sixth is acting 
as an assistant scoutmaster. 

A typical scout in college is Dudley Smith, of 
Independence, Missouri. Dudley joined the scouts 





DANIEL CARTER BEARD 
The National Scout Commissioner, friend of boys for half a 
century, and loved throughout the nation, is the “grand old 
man” of scoutdom. He founded the organization in 1910 





383 


at the age of 13 and devoted his spare time signaling, 
camp cooking, swimming, firemaking, first aid and 
other scout work. Passing the tenderfoot, second and 
first-class tests, he began to earn merit hedges for the 
life, star and eagle scout standing. Onv of the sub- 
jects he took up was bee keeping. His interest 
brought him a hive as a birthday present; under his 
care it grew to eight hives. The honey he sold 
brought money for camping trips and for many 
other pleasures. 

To earn a merit badge in dairying he took charge 
of the family cow, marketing the milk. Winning 
badges, in short, led him to good scholarship, health 
habits, scientific study, research and experimentation. 

Making fire by friction especially interested 
Dudley. Trying it first with a home-made set made 
from a sketch took him more than five minutes. Then 
he began experimenting. His research in spare time, 
trying various bows, hearths, spindles, tops, tinder 
and thongs, extended over three years, Every month 
or so he lowered his record a bit. Soon he began to 
break records and one day made a new speed record 
for scoutdom in making fire by friction. 

Other scouts began urging him to make fire-making 
sets for them. Scoutmasters began ordering sets by 
the dozen, then by the hundred. Eventually he had 
a fire-set business that hes earned him enough money 
to start him in college. He is now finishing his sec- 
ond year and sees the rest of his college course com- 
ing to him through scouting. 


Their Knowledge Put to Use 


More and more the scouts are concentrating on 
science. Here and there troops are establishing mu- 
seums for specimens they have collected. At Bear 
Mountain last year 12,000 scouts were encamped; 
smaller camps dotted the country. And every one 
of the campers was a science student. It is in the 
minds of the directors to have scientists going from 
camp to camp instructing the boys, but the scouts 
will continue to do their own research, going direct 
to the heart of things and finding out for themselves, 
as all scientists should. 

What the boys learn is of direct and practical 
value. How often do we pick up a newspaper and 
read some such headline as: “Scout’s First Aid 
Saves Chum’s Life,” “Scouts Fight Gipsy Moth 
Plague,” “Scouts Building Trails Through National 
Forests”? Geod, scientific jobs, all of them. 

Men study sciences in colleges and universities, 
and after four years receive the degree of B.S.— 
bachelor of science. But there is another B.S. degree 
—boy scout. It too, means science, and who shall 
say that any other degree augurs better for the future 
of our country. 





MATCHLESS SKILL 


Scout a Smith demonstrates how to have fire going in 
seven seconds. Starting a blaze by friction is an accomplish- 


ment everybody in the organization strives to learn 
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Odd Pieces of Change 


A Weird Miscellany of Queer-shaped Coins Have Been the Forerunners of the 





HE general conception of a coin or piece 
of money is that it is round and flat. 
This form has stood the test of centuries 
and, in fact, is a refinement and gradual 
improvement of the earliest coins. It 

is the common-sense form, because it is the most 

adaptable for carrying, storing, handling and count- 
ing. There have been, however, so many exceptions 

and there are so many odd shapes in coins, that a 

casual survey of the field is of interest. 

The first coins were simply crude lumps of metal 
bearing a simple stamp. For the most part they 
were globular in general form; but, as time went 
on, they became flatter and more circular. The 
absolute flainess of the two sides, so that all raised 
parts should sustain an equal wear, apparently was 
not a major consideration until fairly modern times. 
Although the general circular shape was adopted 
early, exact roundness was not universally attempted 
until modern coinage methods came into vogue a 
few centuries ago. For the most part, we must look 
to the Orient for odd-shaped coins, although Europe 
and America provide examples of every period. 

In parts of the world where there is a lack of 
minting facilities, we find coins, now and then, in 
the shape of bars, or that were obviously made from 
bars. One of the commonest examples is the bar 
money of Java and Ceylon. These coins were made 
from long, cast-copper bars, cut into different lengths 
according to the denominations of the coin to be 
made. In Siam, silver ingots were beaten into bars 
which were then pounded into peculiar shapes. The 
older shapes show a deep cut in the middle and 
two peculiar bendings. Later shapes were made into 
a more compact ferm known as “bullet money.” 














“Coins” Weighing 48 Pounds 

Closely related to this form are pieces of money 
made from wire. The commonest examples are 
known as larins or “fish-hook-money,” probably first 
made in Laristan, in Persia. These are pieces of 
silver wire about three inches long, doubled over, 
with one end curved. Similar pieces were made in 
Ceylon; and other straight pieces of wire were used 
in parts of India. Similar shorter pieces in copper, 
though still bent double, were used at Nejd, in 
Arabia, and in Georgia, in the Caucasus. 

For over a hundred years, in the Seventeenth and 
Eighteenth Centuries, large flat copper plates bear- 
ing several small stamps on them came into use in 
Sweden. These cumbersome pieces ranged in denom- 
ination and size from ten dalers—weighing about 
48 pounds and measuring nearly two-and-a-half feet 
long by about a foot wide—to small square pieces 
of Jess than an inch in diameter. 

During sieges of cities and in periods of necessity 
when temporary and emergency mints were estab- 
lished, many silver coins were cut from sheets of 
silver into square, octagon or irregular shapes, and 
stamped with small punches. An interesting example 
of a piece of money cut from a silver bowl and still 
showing the rounded rim is afforded by a piece 
struck at Landau in 1702. During the Sixteenth and 
Seventeenth Centuries, many coins normally made 
round were often, for special reasons, such as com- 
memoration, made square, hexagonal or octagonal. 

India has always been partial to square coins. 
The earliest pieces, known as “puranas,” were square 


Round Flat Meney of Today 


By Howland Wood 


Curator, American Numismatic Society 


pieces of silver bearing a number of small stamps. 
During the Bactrian period, and later, many coins 
in copper and silver were struck from square dies. 

Many medieval coins, especially the very thin 
pieces known as “bractiates” issued in the Twelfth 
and Thirteenth Centuries, chiefly from Switzerland, 
were simply square pieces of sheet silver. These 
bractiates are interesting in themselves. They are 
as thin as paper, wiih a design in high relief on one 
side and countersunk on the other. 

In the gold-mining days in California, fifty-dollar 
gold pieces, known as “slugs,” were struck in an 
octagonal form. In recent years, the more easily 
to distinguish them from silver coins, nickel money 
was introduced in odd shapes. The recent British 
Indian coins are illustrations of this practise. The 

















A PRODIGIOUS COPPER COIN 


In Sweden, during the Seventeenth and Eighteenth Centuries, 
copper plate money was stamped with dies. Some of these 
were nearly two and one-half feet long 


one-anna piece is scalloped; the two-anna piece is 
square, with rounded corners; and the four-anna 
piece is a scalloped octagon. Several of the nations 
have made their nickel coins round, but with a 
central hole to make them easily distinguishable. 
The Mogul Emperor Akbar, in 1574, struck a 
gold coin of a peculiar pattern in Agra, India, which 
is known as a “mihrabi mohur,” because its shape 
resembles a “mihrab” or prayer niche in a mosque. 
Some of the most peculiar conceptions of coinage 
emanate from Burmah and the Malay Peninsula. 
The Siamese coins have already been mentioned; 
but to the north and to the west, on the Burmese 
border, are found long, rough, cast-copper bars, and 
some smaller pieces cast in the shape of canoes. 
At Pahang, in the Malay Peninsula, tin coins some- 
what resembling square hats with a wide brim were 
in general use at one time. At Kedah, small oval 


tin coins and pieces in the shape of a rooster on a 
series of rings, were used as currency. 

The ancients seldom deliberately made coins de- 
parting very much from the round or globular shape. 
There are, however, a few noted examples. At 
Olbia, on the Black Sea, there was coined a bronze 
piece in the shape of a dolphin; and in Italy, at 
Iguvium, certain almond or oval-shaped copper coins 
were made. There is also a class of coins of irreg- 
ular shape which were largely the result of indiffer- 
ence or carelessness. Some of the ancient Greek and 
Roman coins are most irregular, due to the hastily 
or poorly fashioned planchets on which the pieces 
were struck. Many of the copper coins of Georgia, 
made in the Middle Ages, show that often they were 
struck on pieces of metal which had been simply 
poured out onto a flat surface, as were, in a similar 
way, many of the silver pieces from the various 
mints in Spanish America. 

Coins originally round have often been made fan- 
tastic in shape by cutting. This was practiced to 
some extent in ancient times and during the Middle 
Ages. But the most curious, and possibly the most 
common, practice was that employed in the West 
Indies from 200 to 100 years ago. On these islands, 
large quantities of Spanish dollars or pesos were 
cut to make small change or to make the pieces 
conform to new monetary standards. The commonest 
practice was to cut a dollar into segments, quarters, 
sixths, twelfths, et cetera. Sometimes the piece was 
simply cut in half. On some of the islands, they 
were cut into three horizontal pieces. Often holes 
of various sizes and shapes were made in the coins, 
when both the plug and the ring were used. 


Bizarre Shapes Prevailed in the Orient 


So far, no mention has been made of the coins 
showing Chinese influence. In this series alone are 
found many bizarre shapes. To understand the 
reason for some of these shapes, it is sufficient to 
say that the first Chinese coins were a transition 
from the barter stage, and the forms employed were 
similar to the units of value from which the coins 
were derived. The most common of the ancient 
forms were what are known as “knife coins.” These 
were in common use for several centuries before the 
Christian Era. Another common type is known as 
“Pu,” or weight, fork or spade coins, derived prob- 
ably from some agricultural implement. Both of 
the above forms were revived a few centuries later 
by the usurper Wang Mang, about the beginning of 
the Christian Era. For silver, the Chinese have 
used for centuries, cast ingots of special forms. The 
most common shape is known as “shoes” which 
weigh from a fraction of a tael to fifty taels. In 
Annam, one of the most common forms of silver or 
gold money is the rectangular bar of varying sizes. 
In Japan, about 1860, gold and silver money ap- 
peared in thin oval sheets, or smaller and thicker 
rectangular pieces. 

A survey of the numismatic field shows that except 
in the Orient, coinage as a whole has been flat and 
round, and that when deviation from this practise 
has occurred, it has been largely a matter of tem- 
porary expediency, experimentation, or effort to dis- 
tinguish a particular coin from those coins in cur- 
rent use. For easy identification, the odd-shaped 
pieces of recent years have usually been of nickel. 
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1. Early Greek coin showing globular shape. 2. Coin cut from piece of 
copper bar made by the Dutch in Java about 1800. 3. Early Siamese coin cut 
from silver bar and then bent. 4. Silver wire money from India. 5. Georgian 
coin made from copper wire. 6. Coin struck at Haarlem when besieged by the 
Spaniards in 1572. 7. Coin issued during the siege of Landau in 1702, showing 
the rounded edge of the silver dish from which the blanks for the coins were cut. 
8. A Bactrian coin of India. 9. A square rupee of Akbar the Great of Hindu- 
stan. 10. An early small silver coin of Switzerland known as a “bracteate.” 
Ll. The octagon slug of California struck in the early gold-mining days. 12, 
13, 14. Types of recent British Indian nickel coins. 15. Canoe-shaped coin 
from the Lao States, north of Siam. 16. The “Mihrabi Mohur.” of Akbar. 
17. The “tin hat” money of Pahang. 18. An oval coin from Kedah. 19. A 


These Were Once Used As Coins 


most bizarre coin from Kedah. 20. An oval copper coin made at Iguvium, in 
Italy. 21. A Greek coin of the Island of Aegina, struck accidentally on an 
ill-formed planchet. 22. Many of the copper coins of Georgia in the Middle 
Ages were struck on odd-shaped plans. 23, 24. Seventeenth Century Mexican 
coins struck on irregular pieces of metal. 25. A Spanish dollar, cut in quarters, 
used for money in the West Indies. 26. Small change of the Island of St. Lucia. 


27, 28. Chinese coins made about the beginning of the Christian Era. 29. A 
silver tael known as a “shoe.” 30. Form of Chinese Sycee silver. 31. An 


Annam silver coin. 32. A Japanese silver coin at the time when Commodore 
Perry landed. 33. Holed Spanish dollar used for 16 Bits at Dominica, and ihe 
piece extracted used for two bits. 34. An early form of a knife-shaped coin 
of ancient China. 35. This is a coin of ancient Cathay and is known as Pus. 
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X Rays and Atoms 


By Means of Crystals or Powders the X Rays Are Diffracted or Reflected in Definite Patterns. 
These Enable the Analyst to Deduce the Arrangement of the Atoms Within the Crystals 


puma |L THIN recent years the X rays have be- 
, come an important link in the chain of 
researches on the constitution of matter. 

The atoms and molecules, with which 





are far beyond the limits of observation of the finest 
microscope. 

At the same time, the problera of the structure of 
crystals, having important bearings on the consti- 
tution of matter, has offered such difficulty, that here- 
tofore it has received less attention than other 
branches of science. 

The whole subject, however, has gained greater 
interest, from the discovery that X rays could be 
diffracted by means of crystals. This discovery, 
made by Friedrich and Knipping at the suggestion 
of Laue, established the fact that X rays were in 
reality light of a wavelength about 10,000 times 
shorter than-that of visible light. A wide field of 
investigation was thus suggested, and physicists have 
since done much work on the determination of the 
arrangement of atoms within crystals or powders, 
and in the measurement of the wavelengths of X rays. 


Using Atoms for Mirrers 

In the application of Laue’s suggestion, made by 
Friedrich and Knipping, a thin pencil of “white” 
X rays {that is mixed X rays of a number of different 
wavelengths) was passed through a crystal plate, 
and a photographic plate, placed a short distance 
beyond the crystal, recorded the reflected pencils as 
a number of regularly disposed dots. (Figure | 
shows the arrangement of the apparatus). 

A recent example of a Laue crystallogram is shown 
in Figure 2, in which benzil was used as the diffract- 
ing object. From this and other photographs, certain 
symmetry relations of the crystal may be deduced. 











these researches are mainly concerned, 








The Vindication of « Theory 

In 1912, Laue, an Austrian scientist, 
suddenly conceived a brilliant idea, no- 
table for its utter simplicity. “Why not 
use the atoms within crystals as a diffrac- 
tion grating for X rays,”’ he asked, “‘just 
as we now use glass plates ruled with 
20,000 parallel, diamond-cut lines per 
inch as diffraction gratings for light?” 

Laue knew that X rays are identical 
in nature with ordinary light, except that 
their wavelength is 10,000 times shorter. 
Yet, to rule 10,000 X 20,000 parallel 
lines on glass would prove hopelessly out 
of the question. We cannot work that 
minutely. 

But had not Nature already provided 
as good and as minutely spaced a grating 
as this would be, in the form of crystals? 
Mineralogists had said, on purely theo- 
retical grounds, that the atoms of crystals 
were of a certain pattern and spacing, and 
that they were arranged in rows and tiers, 
like boxes packed into a room. 

An experiment with crystals and X rays 
was quickly tried. It worked! Laue had 
reasoned right. The mineralogists had 
also theorized correctly. The X rays were 
seen to be diffracted by the atoms of the 
crystals in a beautiful, geometrical pat- 
tern. Despite the fact that no microscope 
has ever revealed an atom (so small are 
they), yet for most practical purposes we 
could now “see”? them, because we could 
put them through certain performances 
and note the visible effects. It was like 
a blind man feeling out the contents of a 
room with a stick. 

From these experiments we have 
learned much about X rays; also we have 
learned much about the actual structure 
of matter. 

(In application, X-ray analysis is some- 
what technical, yet it is extremely inter- 
esting and revealing. A notable work 
covering this subject is ““The Structure of 
Crystals,”” by Ralph W. G. Wyckoff.) 
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FIGURE 1 
Asove: Simple apparatus for crystal analysis. BEeLow: A 
diagram of the apparatus shown immediately above 





All illustrations courtesy of Adam Hilger, Ltd. 





FIGURE 2 


A Laue crystallogram. The diffracted X rays produce do*s 


in pattern on the photographic plate 





A brief explanation of the way in which the crystal 
structure affects the X rays may be given as follows: 
In one position (among many others) in the crystal, 
a number of atoms lie in a plane or “space-lattice.” 
At a particular angle a pencil of rays reflected from 
the plane is retarded one wavelength behind a pencil 
reflected from an adjacent atom plane. In other 
words, the waves are “in step.” The effect of this is 
that these pencils and others from parallel planes 
reinforce each other, and combine to form a beam 
sufficiently intense to form a dot on a photographic 
plate. 

A little thought will show that there is more than 
one angle of reflection in which there is a wavelength 
retardation: also that there are other angles of reflec- 
tion in which this condition is secured for X rays 
of other wavelengths. A further complication lies 
in the fact that the atoms in adjacent planes may be 
those of different elements with different spacings 
and different atomic weights. It is therefore difficult 
to deduce anything more than the fact that a simple 
crystal possesses certain properties of symmetry. 


Improvement Quickly Followed 

An improvement on Laue’s method was made by 
W. H. and W. L. Bragg, who used a thin beam of 
“monochromatic” X rays (or X rays of only one 
wavelength) and obtained the reflection of this beam 
from selected atom planes of crystals. The reflec- 
tion, although following the ordinary law that the 
incident and reflected angles are equal, has a per- 
ceptible intensity only when the vibrations in the 
beams reflected from a number of successive atom 
layers reinforce each other. In the direction where 
this is the case, a line is formed on the photographic 
plate. 

In general, the X rays consist of a number of 
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FIGURE 3 
Axsove: Bragg’s arrangement. Here the rays are reflected. 
Betow: A diagram of the Bragg arrangement 
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FIGURE 4 


Two spectrograms made by the Bragg method. Each wave- 
length produces at least one line on the plate 


different wavelengths, each of which gives at least 
one line on a suitably placed photographic plate. 
The whole series of lines constitutes an X-ray 
spectrum. 

In Bragg’s arrangement (shown in Figure 3) the 
X rays are passed through a narrow slit: they are 
then reflected from the crystal and recorded by the 
photographic plate. The crystal is oscillated through 
a given angle and at various orientations, the wave- 
length, atom plane spacings, and the glancing angle, 
are connected by a simple formula. At these points 
a line is recorded by the photographic plate, and the 
result is an X-ray spectrogram. Two examples of 
these spectra are shown in Figure 4. 


The Powder Method 

The very rapid advance made in the knowledge 
both of X rays and of crystal structure due to the 
introduction of the Bragg reflection method showed 
that the value of this method for investigating sub- 
stances would be greatly increased if these sub- 
stances were not needed in crystals of appreciable 
size. The necessary modification of the Bragg 
method was introduced independently by Debye and 
Scherrer, and by Hull, and consists of mounting the 
substance in powder form at the center of a cylin- 
drical film. A pencil of monochromatic X rays 
falling upon a rod of such powdered crystal is 
reflected and photographed as a numbet of curved 
lines. The lines corresponding to all cleavage or 
atom planes are photographed at once and thus only 
one photograph is necessary. Figure 5 shows the 
arrangement, and Figure 6 shows two examples of 
Debye X-ray spectrograms taken on Dr. Muller’s 
X-ray spectrograph. 

In the case of Hull’s method, a piece of paper is 





FIGURE 7 


How the operator controls the vacuum in the Shearer tube 
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FIGURE 5 
AsBoveE: Apparatus for the powder method. Betow: A simple 
diagrammatic sketch of the apparatus shown above 


coated with a layer of powdered crystal and this is 
placed close to and across the opening of a thin 
The thin 


beam of rays is reflected and lines are recorded on 


channel through which the X rays pass. 


a flat photographic plate placed a short distance 
away. 

In order that physicists may become familiar with 
one or more of these methods it is essential, in view 
of the depleted resources of most laboratories, that 
a comprehensive outfit, for a reasonable outlay, 
should be at their disposal. The X-ray spectro- 
graph, designed by Dr. Muller working under Sir 
William Bragg at the Davy Faraday Laboratory, and 
made by Adam Hilger Ltd. (London), meets these 
requirements fully and enables all of the above 
methods to be used. 

Figures 7, 8 and 9 show the spectrograph in 
operation, taking Bragg X-ray spectrograms. 

Figure 7, shows the operator in the act of con- 
trolling the vacuum in the Shearer tube. Referring 
to the latter, this is a convenient means of producing 
X rays of the desired kind, and consists of a water- 
cooled vacuum tube, the vacuum being produced by 
suitable pumps. The necessary high voltage is 
secured by the use of high-tension transformers run- 
ning on alternating current. 


FIGURE 8 


The same as Figure 7, with safety screea removed 





FIGURE 6 


Spectrograms made by the powder method. The X rays are 
photographed in a number of curved lines 


Figure 8 shows the instrument with the lead safety 
screen removed, and Figure 9 shows a clearer view 
of the Shearer tube. 

Crystal analysis has also contributed to metallurgy 
to an invaluable extent. Dr. W. P. Davey of the 
research laboratory of the General Electric Com- 
pany has demonstrated why different metals and dif- 
ferent alloys of metals can have different properties. 


Why Some Metals Are Brittle 

A piece of metal is usually composed of small 
crystals irregularly arranged. It has been found, 
for example, that the ductile metals crystallize in a 
cubic arrangement, an atom being at each corner of 
the cubes. Brittle metals have a similar arrange- 
ment of the atoms, except that there is also one atom 
When these unit 
cubes are built up, thousands on top of thousands, 


in the actual center of each cube. 


lines of atoms are noticeable in several directions, 
just as in an orchard there are many directions in 
which the trees are in parallel rows. Extending 
these rows into the third dimension, similarly paral- 
lel planes are produced and it is on the arrangement 
of these planes that the qualities of the metals seem 
to depend. 

“The structure of metals undergoes striking 
changes during the processes of preparation,” says 
Edgar C. Bain, in Industrial and Engineering Chem- 
istry. “Many manifestations of these changes may 
be followed by the microscope, but others are too 
subtle for this method of observation.” 
continues this writer, these changes are due to atomic 
arrangement phenomena, and it is in this field that 
the study of X-ray diffraction of metals has proved 
a tool of research not incomparable with the metal- 
lurgical microscope in value to metallography. 


Sometimes, 





5 


FIGURE 9 


A clearer view of the Shearer tube than Figure 8 affords 
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THREE FLIGHTS TO THE NORTH POLE 
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This drawing shows the routes which will be taken by the expeditions of Captain Amundsen, Captain Wilkins and Lieutenant Commander Byrd 


Havesdropping on the Arctic 


Radio Fans Will Comb the Ether for Messages from the Aviator-explorers Racing to the Pole 





HERE is no east, west or north at the 
top of the world and therefore thou- 
_ sands of short-wave radio receivers on 
all sides of the earth will have an equal 
opportunity to tune in the messages 














broadcast by the aviator-explorers participating in 
the race to the North Pole this summer. The etherial 
channels originating in the ice-capped region will 
be sprayed across the globe in much the same fashion 
as the lines of longitude radiate from the end of the 
earth’s axis and. spread out over the surface of the 
sphere. 

Twelve arctic expeditions are in preparation and 
three are ready to hop off from northern points of 
All plan to use 
radio because of MacMillan’s success in communi- 
cating with civilization last year while nestled in the 


land into the cradle of storms. 





CAPTAIN ROALD AMUNDSEN 


The Amundsen-Ellsworth transpolar flight expedition has a 
route from Rume to Nome, via Spitsbergen 


By Orrin E. Dunlap, Jr. 





Wide World 
LIEUTENANT COMMANDER RICHARD E. BYRD 
He expects to keep in communication with the world on the 
13-meter channel and auxiliary wavelengths. He will use 
the call letters KEGK, assigned to the S.S. Chantier 


ice packs off Greenland. Newspaper reporters, ac- 
companied by radio operators and wireless equip- 
ment, have established a base at Point Barrow, 
Alaska, from where they hope to pick up and then 
relay the greatest news story of the year. It is 
expected that many amateurs operating short-wave 
sets will hear the narrative first hand from the 
explorers within a fraction of a second after the 
words are released into the northern air, because 
low wavelengths skip over short distances and travel 
far. 

Lieutenant Commander Richard E. Byrd, leader 


of the flying expedition financed by American citizens 
among them John D. Rockefeller, Jr., and Edsel 
Ford, each contributing $20,000, expects to keep in 
communication with the world on the 13-meter chan- 
nel and other auxiliary wavelengths. The wireless 
operators are L. K. Grenlie of Chicago and G. H. 
James of Manchester, Massachusetts, both former 
corporals in the Marine Corps. They will use the 
call letters KEGK assigned to the S.S. Chantier, the 
Shipping Board’s steamer, fitted for work in icy seas 
and capable of carrying fuel sufficient for the planes 
to fly 10,000 miles. 

Byrd’s first flight will be from Spitsbergen to 
Cape Morris Jesup, Peary Land, North Greenland, 
the most northerly known land just 450 miles from 
the North Pole. There the base will be established 
so that the airmen can have a ready supply of gaso- 





Wide World 
CAPTAIN GEORGE H. WILKINS 
His base is at Point Barrow, Alaska. He plans, if land is 
discovered, to make a non-stop dash for Spitsbergen 
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line and food. Two trips will probably be made to 
carry the supplies from King’s Bay to Peary Land, 
a distance of 450 miles. 

Owners of short-wave receivers are likely to hear 
dispatches radiated from the North Greenland base 
on the 13, 20, 40 and 80-meter channels. The Naval 
Radio Research Laboratory at Bellevue, D. C., and 
the Marine Corps at Quantico, Virginia, have built 
special equipment to detect the 13-meter signals be- 
cause many of the amateur circuits are not designed 
to tune much below 20 meters. Use of the 13-meter 
channel was stimulated by the record of Dr. A. 
Hoyt Taylor of the United States Navy in sending 
messages across the United States to Oakland, Cali- 
fornia, in daylight on the 13.1-meter wave with a 
transmitter output of 250 watts. 

Commander Byrd expects to exchange weather and 
news with navy, amateur and experimental stations 
on all sides of the world. The steamer Chantier 
carries a 1-kilowatt navy spark installation, capable 
of broadcasting on 300, 600 and 800 meters, also a 
special short-wave, one-quarter-kilowatt, vacuum-tube 
transmitter operating on 500-cycle current. Naval 
engineers estimate that the short-wave set will cover 
twenty times as far as the Chantier’s spark. 

The receiving equipment consists of one navy 
standard circuit, designed for ship-to-ship communi- 
cation and long-wave reception from the high-power 
transatlantic stations and from Arlington, Virginia, 
also two short-wave sets and two broadcast receivers 
for reception of entertainment. 


Radio Will Play Important Role 

The plane’s transmitter will consist of one 50-watt 
vacuum tube and associate apparatus equipped with 
a piezo crystal to insure a constant frequency despite 
the vibration and movement of the airship. It will 
be tuned to broadcast on 61 and 44 meters covering 
a range estimated to be approximately 1,000 miles. 
The plane will also carry a portable short-wave 
receiver for use in case of forced landing. The 
generator is wind-driven but by means of a special 
gearing it can be cranked by hand. In case of an 
emergency landing, kites will be used to hold the 
antenna aloft and incidentally to serve as marking 
streamers. 

Before leaving the United States in April, Byrd 
pointed out that radio would add an element of 
drama to the polar contest because he expects to 
maintain communication with Wilkins and his com- 
panions who are approaching the goal from Alaska 
and with Amundsen’s dirigible sailing up from the 
European side of the globe. He said that they hoped 
to receive each other’s messages and in case of dis- 
tress one may be able to aid the other. 


Wide World 


COMMANDER BYRD’S GIANT FOKKER PLANE 


Operators of short-wave sets are likely to hear the messages which will be sent from this plane 
when it flies over the arctic regions 
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A VO'TCE FOR THE ARCTIC 
Short-wave transmitter on board the Chantier, Commander 
Byrd’s ship. Ma!colm Hansen, éesigner of the set, is «t the 
left, operators G. H. James and L. K. Grenlie at the right 


Commander Byrd’s airplane transmitter was de- 
signed by Malcolm P. Hansen of the Navy and is 
similar to the one carried on the expedition of Cap- 
tain George H. Wilkins, the Australian explorer who 
is backed by the American Geographical Society, the 
Detroit Aviation Society and the North American 
Newspaper Alliance. Captain Wilkins will also use 
the air in an attempt to discover unknown territory 
which is thought to exist in the region north of 
Alaska and Siberia. 

The Wilkins’ base has been established at Po‘nt 
Barrow, Alaska. He plans to wing his way in a 
Fokker plane across Beaufort Sea toward the Pole 
and, if land is discovered, a non-stop dash for Spits- 
bergen, a distance of 1,747 miles, may be attempted. 
It is 2,600 miles from Point Barrow to the Pole and 
back. If the trip is successful, the short waves radi- 
ated by Captain Wilkins’ operator will tell the world 
what the veritable hub of the universe looks like 
from the air. 

The Amundsen-Ellsworth transpolar flight expe- 
dition has a route from Rome to Nome via Spits- 
bergen in the Norge, a 400-cubic-foot semi-dirigible 
designed by an Italian, Signor Nobile, who will 
command the craft. There are eighteen in the party, 
including Raold Amundsen, discoverer of the South 
Pole and Lincoln Ellsworth, the American who flew 
into the arctic with the Norwegian explorer last year, 
only to be turned back when within 292 miles of 
their goal—the North Pole. This expedition is spon- 
sored by the Aero Club of Norway:and the Italian 


Wide World 
THE 





NORGE BOUND FOR THE NORTH POLE 
Amundsen hopes to broadcast messages at every degree of latitude, giving radio fans an 
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Government. Amundsen explained that the aim of 
his expedition is to obtain greater geographical 
knowledge, which radio waves will probably carry 
south as the big ship sails over the barren wastes in 
the north. 

Captain Amundsen said that he hoped to be able 
to radio reports of the Norge’s progress at every de- 
gree of latitude, giving the world, “an exciting nar- 
rative for at least 65 hours.” The existing wireless 
stations at Nome and Kotzebue Sound will be kept 
busy handling the traffic from the north and in main- 
taining watches for SOS calls in case some of the 
aircraft drop to the icy surface and are unable to 
find a smooth run-way to hop of again into the sky. 

Captain Berger Gothwaldt, radio expert on the 
Norge hopes to ialk with American and European 
stations all the way by means of the Marconi set 
designed to cover a radius of 1,000 to 2,000 miles. 
In preliminary tests the receiver picked up many of 
the large European stations and proved its werih as 
a direction tinder. The high-power station at Sta- 
vanger, Norway, answering to the call LCM, will 
broadcast on regular schedules, weather reports 
gathered from the northern regions of Canada, Rus- 
sia, Siberia, Alaska and Norway. 


Other Expeditions Going 

Another expedition headed by Lieutenant Leigh 
Wade, an American around-the-world flyer; assisted 
by Lieutenant H. H. Ogden, another aviator who 
encircled the earth, supported by the alumni of 
several colleges will strive to make a round trip to 
the top of the globe this summer. Five Douglas 
planes will be employed in this attempt, which has 
been organized by Robert A. Pope. 

Those who have short-wave apparatus tuned in on 
the north will also have an opportunity to pick up 
news from the following expeditions which will get 
under way later than those already mentioned: 
Robert A. Bartlett Expedition, equipped with air- 
planes and with the North Pole as an objective; the 
French Polar Flight led by Captain Jules de Paver 
to take off from Francis Joseph Land for a trip to 
the Pole; the Swedish-Hammer Polar Flight; the 
British-Norwegian expedition captained by Colonel 
Tryggve Gram; the Soviet Polar Flight in the air- 
ship Lenin; MacMilian’s expedition to find more 
evidence of the Norseman’s visit to Laborador; an 
expedition led by Harrison Williams and backed by 
the American Museum of Natural History and George 
P. Putnam, which will cruise the seas around Green- 
land in search of scientific data. 

The main object of all flyers will be to reach the 
Pole and expiore parts of the 1,000,000 square miles 
of “lost continent” known as “Area X.” 
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exciting narrative for at least 65 hours 
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SALvo FROM THE 141 NcH GuNs oF THE New MExico 


The Manufacture of a Battleship’s Turret Guns 


From the Molten Steel in the Furnace to the Finished Gun on the Ship 
By Lieut. Comdr. W. H. P. Blandy, United States Navy 


HE turret guns of our battleships—those 
powerful and ponderous weapons which 
throw tons of steel across miles of space 
with marvelous accuracy—are highly 








worthy specimens of the steelmaker’s 
and machinist’s arts. The finest grade of steel ob- 
tainable in large forgings goes into their thick walls, 
and probably nowhere is such precision demanded 
in heavy machine work as is required in turning and 
boring their various layers. For these giant rifles 
are not made from a single mass of steel, as might 
be supposed from the brief glimpse occasionally 
afforded in the “News Weeklies” at the movies. They 
are built up of numerous layers of forged steel, each 
assembled upon the next inner member with just the 
right pressure at the contact surface to afford proper 
support, without causing undue strain in any part, 
when the terrific firing pressure is developed in the 


I ore. 


How the Forgings Are Made 

The rough steel forgings are made of acid open- 
hearth steel. The component materials used must 
themselves be almost entirely free from impurities 
which would cause defects in the finished forging. 
A typical furnace “charge” for a nickel steel “hoop” 
to be used on a 14 inch gun is as follows, in rough 
measure: 


13 Tons Nickel Steel Scrap 


20 “ Low Phosphorous Pig Iron 
ll “ Nickel Steel Turnings 
20 “ Steel Plate 


L “ Metallic Nickel 
65 Tons—Total Charge 


hese constituents are }oaded into the furnace and 


about nine hours are necessary for melting, and 
about six more for refining. Iron ore is added to 
the molten bath to assist in oxidizing the carbon and 
impurities; while the small additional quantities of 
nickel, silicon, and manganese required are added 
as the “heat” progresses. If the carbon gets too low, 





spiegel or pig iron is added to recarburize. Chem- 
ical tests of small specimens drawn from the bath 
toward the end of the heat show exactly whether the 
correct proportions of all elements are being ob- 
tained; and when such is finally the case, the burners 
are shut off for about 20 minutes to allow the molten 
metal to cool in the furnace to the pouring tempera- 
ture. This period also allows slag particles and gas 
to rise to the surface. 

The molten metal is now poured into the ingot 
Then, when the ingot has cooled to such a 
degree that the outside is solid and firm, the mold 
is stripped from the ingot, and the latter buried in 
ashes to insure slow cooling. 

The next step, after the metal has been cast in the 
form of an ingot, is forging. The ingot is heated 


mold. 


— of the Midvale Company 
FORGING UNDER HYDRAULIC PRESS 
The white-hot forging is slipped over a mandrel and forged 
down to shape in this 9,000-ton press 


in a furnace to a white heat. It is then carried to a 
forge press, and the top and bottom “discard” (con- 
taining impurities) is sliced off. The remainder is 
now set upright and “upset” by the press until its 
length is greatly reduced. A die is then punched 
down through the center of the ingot, making it 
hollow. You begin to see possibilities of that white 
spongy mass becoming part of a gun after all. 

A long, cylindrical mandrel is now thrust through 
the central hole in the ingot; and as the white-hot 
steel is repeatedly pressed by the forging die, and 
the mandrel is revolved, the metal works out along 
the mandrel until the forging has been transposed 
from a short squat cylinder of great wall-thickness, 
into a very long tube with a comparatively thin wall. 
The process of forging also closes up all “pipes” 
and “blowholes” in the steel as cast, breaks up the 
coarse crystallization, increases the cohesion of the 
crystals, and produces a silky, fibrous structure. 


Fourteen Fergings for One Gun 

The forging is now “annealed” to remove forging 
strains, and to complete the work of grain refine- 
ment. This process consists in slowly heating the 
forging to a definite temperature, holding it at that 
temperature for several hours, and slowly cooling 
it in the closed furnace. 

The annealed and comparatively soft forging is 
now rough-machined. In its annealed condition, the 
steel does not possess sufficient strength, so it must 
receive a further heat treatment. It is heated in a 
vertical furnace to a white heat, and then plunged 
into a quenching bath of cool water—a most in- 
spiring sight, which should not be missed by anyone 
who has the opportunity to witness it. 

After the quench comes a “draw” in a horizontal 
furnace. This process greatly resembles annealing, 
but the temperature reached is much lower. Its pur- 
pose is to relieve quenching strains, temper the hard- 
ness to a degree permitting easier machining, and 
remove brittleness. 

Specimens are now cut from the forging for phys- 
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LOWERING THE JACKET 
The heated jacket, contracting upon the cold tube, holds it 
in @ powerful grip. This greatly increases the resistance of 
the tube to the powder pressure 


ical test. The testing machine measures the elastic 
strength (reached just before distortion occurs), 
the ultimate breaking strength, and the ductility. If 
these tests are satisfactory—and visual inspection 
discloses no defects—the forging is accepted pro- 
visionally by the Navy’s inspector, and is delivered 
to the Naval Gun Factory at Washington, D. C. 
Assuming now that a complete set of forgings has 
been received at the Gun Factory, the work of build- 
ing up the gun commences. The magnitude of this 
part of the job may be appreciated from the fact that 
14 separate forgings have to be assembled to make 
one 16-inch gun. 

The innermost cylinder is the “liner” in which the 


rifling is engraved. It exists for economy’s sake; 
oD a) ‘ 


for when the rifling becomes worn, the gun may be 
made just as good as new by replacing the old liner 
with a new one, and then rifling the new liner. 

But since the liner is very thin, it adds but little 
to the strength of the gun. 
the last member to join the family. 


It is therefore always 
Next outside 









Courtesy 01 the Midvale Company 


POURING THE INGOTS 


When the steel has been refined in the furnace, it is tapped into a large ladle, carried over 
the ingot molds, and poured through a hole in the bottom 
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the liner is the tube which, like the liner, runs the 
full length of the gun. Over the tube the jacket is 
shrunk on. The dimensions of the tube and jacket 
must be such that the outer diameter of the tube is 
larger by a few thousandths of an inch than the inner 
diameter of the jacket. The exact difference is called 
the “shrinkage.” This is one of the most exact ma- 
chine jobs performed anywhere on “big work,” since 
the finished shrinkage surface must not vary by 
more than half the thickness of a cigarette paper. 

The jacket is now heated in an electric furnace 
until large enough to pass freely over the tube, which 
has been placed breech downward in the “shrinking 
pit.” The expanded jacket is lowered over the muz- 
zle end of the tube, in the bore of which cold water 
is circulated to keep it from heating up and ex- 
panding. 


Shrinking Strengthens the Gun 

As the jacket cools, it grips the tube until the tube 
is under compression and the jacket in tension. This 
combination enables the tube to withstand a higher 
powder pressure. In a thick-walled cylinder like a 
gun, an internal pressure makes its presence felt 
much more upon the metal near the bore than upon 
that near the outer surface. Hence, if the inner metal 
is initially compressed, it can stand a certain amount 
of internal pressure before it even begins to be 
stretched. 

The other cylinders are shrunk on the assembled 
tube and jacket in the manner described for these 
two, and finally the whole gun, minus the liner, is 
placed muzzle downward in the pit, heated in place, 
and the cold liner lowered into it. 

When the gun now cools, the work of assembling 
is finished. It is next “finish-bored” with the greatest 
accuracy possible—the only remaining machine work 
being to cut the rifling grooves. The “rifling head” 
is a cylinder carrying a number of cutting tools 
equally spaced around its periphery. It is fixed to 
the end of a long cylindrical bar, which is made to 
rotate as the rifling head is forced into the gun. The 
result is that the cutters engrave spiral grooves in 
the bore. 

There rem::ns only to attach the “breech mechan- 
ism,” which has been undergoing its manufacture in 
a separate shop. This important part of the gun 
consists principally of a large block of steel, weigh- 
ing nearly a ton for the larger guns, which is swung 
on hinges at the breech. When swung into its closed 
position, this heavy block screws into the breech and 


The rifling machine cuts a series of equally spaced grooves in the tube. 
the projectile and maintain it unerringly on its true course 





Courtesy of the Midvaie Company 
TEMPERING A GUN TUBE 


The tube is raised to white heat in the lofty cylindrical 
furnace, seen back of the tube. It is then tempered by being 
lowered into a tank of oil 


seals it against a powder pressure of sometimes more 
than 20 tons per square inch. In spite of the rather 
intricate mechanism involved, and the great weight 
of the breech-block, however, the opening and clos- 
ing of the breech are done in the winking of an 
eyelid. 

Although not a part of the manufacture, the final 
process necessary to the acceptance of the finished 
gun is its “proof.” Several shots are fired from it, 
including at least one with an overcharge of powder, 
to prove that it can fire ordinary “service” charges 
on board ship, with perfect safety. 

The tried and true defender is now placed on a 
barge or a railroad truck and started on the journey 
which carries it eventually to its floating home. 
There, housed in a grim gray turret, it maintains a 
silent Watch over the nation’s destinies, except for a 
few brief remarks made each year, more or less in 
jest. And if the occasion arises when it must speak 
in deadly earnest, rest assured that the word will be 
exactly to the point, and full of meaning. 





RIFLING THE GUN 


These serve to spin 
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The Famous College Where Our Future Admirals Receive Their First Training 





bhetegtagne cvarwey of U. 8 Mewval Academy 





NNAPOLIS, like its famous sister col- 

lege, West Point, has the advantage of 
A Although it has 
not the background of forest and moun- 
tains which lends such charm to the 
military school on the Hudson, Annapolis has a 
beauty of environment which is all its own. Behind 
it nestles a lovely centuries-old town, with its many 
Before it 
the broad expanse of the Chesapeake gives the proper 
marine touch to the picture, while the long sweep 
of its lovely greensward, with its wonderful growth 
of stately timber serves to give an instant impression 


a fine scenic setting. 











wonderful, red-brick colonial mansions. 


of dignity and very real beauty as one passes the 
entrance gates, 

Except as regards the site and its rich traditions, 
the Annapolis that we see today is not the Annapolis 
in which the admirals and older ranking officers of 
our navy had their training. For the rapid growth 
ef our navy since the Spanish War, ard the corre- 
sponding increase in the number of midshipmen, 
called for a great enlargement of the accommoda- 
tions and necessitated making a rather eomplete 
sweep of the older structutes to make way for the 
vast and very impressive buildings in which the 
present academy is housed. Whatever ,sentimental 
regret we may feel at the change, it cannot be denied 
that the whole scheme of the new buildings has been 
carried out, on a scale of dignity and convenience 
which renders Annapolis well worthy of the great 
navy which it serves 


Founding of Annapolis in 1845 

In former days such famous sailors as Farragut 
began their sea training at the early age of ten—not 
in such an elaborate institution as we now see at 
Annapolis, but on board ship and under the tutelage 
of an officer who acted as sponsor for the young 
midshipman’s training. “This practical schooling 
among the ‘rough necks’—the flotsam and jetsam 
of the water fronts of big cities—proauced some of 
tae best officers and some of the finest traditions of 
the naval service; but such an environment for very 
young boys, while it was the making of the large 


By J. Bernard Walker 


Only very un- 
usual characters could stand such a training.” It 
was these conditions that led George Bancroft, the 
historian, when he was Secretary of the Navy, to 
found a school on shore for the training of boys 
for officers of the navy. Bancroft selected Annapolis 
as the site of his school and thus became the founder, 


majority, unmade countless others. 





MAIN ENTRANCE TO BANCROFT HALL 
This magnificent building which, with its connecting wings, 
has a total facade of over 1,400 feet, contains living accom- 
modations for 2,500 midshipmen 


in 1845, of the United States Naval Academy. The 
new Academy covers some 300 acres, much of it con- 
sisting of magnificent lawns, which are surrounded 
and shaded by many ancient trees. Around these 
wide-spreading lawns are picturesquely grouped in 
an architectural unit the vast granite and white-faced 
brick buildings, the athletic field and drill grounds, 
and the long stretch of the water front. 

What is the aim and purpose of Annapolis? 


Broadly speaking, it is three-fold. In the first place, 
it is a college whose curriculum is more thorough, 
broader and more exacting than that of any four- 
year graduation course at any civilian college. There 
can be no denying thet the midshipman who applies 
himself earnestly to the mastering of the course, 
leaves Annapolis with a broad and very thorough 
education. But it is the aim of Annapolis to do 
something more than give its inmates a thorough 
education; for it seeks to inspire these young men, 
to saturate them, with the finest traditions of the 
United States Navy, and to this end both within the 
grounds and in the various great halls of the institu- 
tion is to be found an amazingly rich collection of 
relics of our navy, dating from its very earliest 
beginnings. 


In the Chapel Sleeps John Paul Jones 


In the crypt below the college chapel rests the 
body of John Paul Jones, who with good reason has 
been called “the father of our navy.” And as one 
wanders through the grounds and passes through 
hall after hall of the buildings, he finds himself face 
to face with endless evidence in the way of statues, 
busts, oil portraits, autographed letters, famous his- 
torical sayings, tattered flags, captured cannon and 
a thousand other mementoes, which constitute in 
themselves a comprehensive history of the great 
sea captains and the major engagements of our navy 
from colonial days down to the great war. 

But vhile we give full credit to the scholastic and 
traditional influences of Annapolis in the molding of 
these young men into the material ovt of which our 
future officers will be developed, there is one other, 
and perhaps the greatest, goal of all at which the 
sponsors of Annapolis continually aim, and that is 
to saturate the students with what we might call the 
spirit of Annapolis, to instil within them such a 
regard for veracity, honor, self-sacrifice and dignified 
patriotism, that these qualities will become, with each 
and every one of them, a second nature. More per- 
fectly put, Annapolis aims to make every student a 
gentleman of the type which can be instantly recog- 
nized, whether you meet its representative in a presi- 
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AIRPLANE VIEW OF THE ACADEMY 
In foreground, Bancroft Hall with Dahlgren Hall to the left and Macdonough Hall to the 


right. 


dent, a captain of industry, an admiral, a mechanic, 
or in the humblest tiller of the soil. 

The broad mission of the naval academy has been 
oficially defined as follows: 
“To mold the material 
gentlemen, thoroughly indoctrinated with honor, up- 
rightness and truth, with practical rather than aca- 
demic minds, with thorough loyalty to country, with 


received into educated 


a ground work of educational fundamentals upon 
which experience afloat may build the finished naval 
oficer, capable of upholding, whenever and wherever 
may be necessary, the honor of the United States; 
and withal giving due consideration that healthy 
minds in healthy bodies are necessities for the ful- 
fillment of the individual missions of the graduates; 
and that fullest efficiency under this mission can only 
be attained if, through humane yet firm and just 
discipline, the graduates carry into the Service respect 
and admiration for this Academy.” 

It may be possible for some people to get a fair 
impression of Annapolis by making a tour of the 
grounds and buildings within the space of one day; 
but it would take two, or better, three days, for the 
visitor to grasp the full significance of this great 
institution. What time he might have left after 
doing justice to the wealth of material—architec- 
tural, historical, and so forth, in the Academy—he 
could spend very delightfully and profitably among 
the stately colonial mansions and in the venerable 


Beyond are the Chapel and the Academic Group 
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Court House of Annapolis itself, not failing in the 
last-named building, to visit the charming old colo- 
nial room in which George Washington resigned his 
commission. 

Entering by the main avenue gate of the Academy 
(Maryland Avenue), and turning to the right, the 
visitor passes the Administration Building and then 
comes upon the stately pile of the chapel, with its 
Entering 
the crypt, which will be reminiscent of that of Na- 
poleon, at the Invalides, Paris, he will see the hand- 
some marble sarcophagus of John Paul Jones, his 
service sword, and his bust by Houdon. To the 
American Ambassador, Horace Porter, a great debt 
is owing for his successsful search, which ended in 
the finding of the body of Jones in an old, forgotten 
cemetery in Paris and his bringing it back to the 
United States, with fitting pomp and ceremony, to 
its present appropriate resting place in the Academy 


handsome bronze doors and golden dome. 


grounds. 


The Imposing Pile of Bancroft Hall 

Continuing to the right, one passes the imposing 
Superintendent’s House, and beyond and somewhat 
back of this he will see a long row of white-brick 
residences, the quarters of the heads of the Academy. 
Then, at right angles to these, he will be filled with 
wonderment by the imposing facade of Bancroft 
Hall, measuring in over-all length some 640 feet, 


. 


KEEPING THE BOYS PHYSICALLY FIT 


Annapolis insures that its students shall possess “a sound mind in a sound body.” Ali forms 
of athletics are encouraged. Here is a contest on the running track 





which, with its two great wings, is capable of housing 
2,500 midshipmen. As he faces the main entrance 
he will notice several large buildings which flank 
Bancroft Hall on either side. To the right is Dahl- 
gren Hall, a vast structure, formerly known as the 
Armory and named after the inventor of the first 
large-calibre naval guns. Both outside and within 
this hall are objects of deep interest in ordnance and 
gunnery; and in the gallery upstairs will be found 
a fascinating collection of naval relics, including a 
fine collection of photographs of spectacular features 
of the recent World War. The great floor space is 
large enough for a whole regiment at drill; and it 
is here that the President of the United States hands 
out every year the diplomas, after which august cere- 
mony, it is not unusual for some 10,000 people to 
gather at the “Farewell Ball.” 

Flanking Bancroft Hall on the other side are the 
Natatorium, containing the largest indoor tiled pool 
in the United States, measuring 60 by 100 feet; and 
beyond that, connected by a colonnade, is the gym- 
nasium, named Macdonough Hall, after the victor in 
the Battle of Plattsburgh, in the War of 1812. Here 
he may look on two 24-pounders from the enemy’s 
flagship, Confiance, captured at Plattsburgh. A not- 
able object is the huge 50-foot model of the Antietam 
under full canvas. 

Beyond Macdonough Hall is the Seamanship Build- 
ing, known as Luce Hall, after Rear Admiral Stephen 
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No one who visits Annapolis should miss the dress parade of the whole 


ON THE PARADE GROUND 


giment of 2,000 midshipmen on the parade ground 
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ON THE ANNUAL CRUISE 


Long summer cruises at sea form part of the curriculum 
Here is a aavigation class using the sextant 


B. Luce, founder of the War College at Newport, 
R. I. Here are housed the departments and the 
classrooms of Navigation and Modern Languages. 

Bancroft Hall, the central feature of this great 
group, is a stupendous building, covering 20 acres, 
containing three miles of corridors, and capable of 


accommodating 2,500 midshipmen. 


Entering the 
central door and passing up the stairway, one enters 
Memorial Hall, and on the opposite wall notices 
Perry's battle flag at Lake Erie, with the words of 
Lawrence upon it, “Don't give up the ship.” Memo- 
rial Hall is enriched with portraits of naval officers 
from the earliest down to the present days of our 
naval history. Passing across the hall, one obtains, 
through the windows, fine views of Farragut Field, 
the drill and football grounds, with the harbor and 
bay in the distance. On the floor below is Recreation 
Hall, the midshipmen’s lounging room, and below 
this are the huge mess hall and kitchen. This mess 
hall is one of the most spectacular features of the 
Academy. Imagine a dining room over 523 feet 
long and 74 feet wide, with the plates, knives, forks, 
et cetera, set out with exact military precision, for 
2,500 midshipmen. Then picture these splendid 
young men, spick and span, entering the hall and 
seating themselves with all the precision of a field 
day inspection. We examined plates, the tines of 


forks, glasses, chairs, et cetera, and not anywhere 


pha 
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WORLD'S CHAMPIONS 


The navy crew that won the Olympic Championship for eight-cared crews in 1923 


SCIENTIFIC AMERICAN 


was there the slightest sign of dust or dirt. The 
mess attendants, by the way, are all Filipinos. 

Flanking Luce Hall is Santee Basin, containing 
the old Spanish cruiser Mercedes; and in front 
of the hall, within Dewey Basin, is the hull of that 
famous yacht, America, looking as smart and clean- 
lined as when she was launched some 75 years 
ago. Under shelter in the Basin are the various 
ship boats in which the midshipmen are trained, and 
moored along the full length of the Basin is a fine 
fleet of sailing cutters, in which the midshipmen 
are regularly trained in boat sailing. At the far 
end of the zreen and facing Bancroft Hall are the 
Academic Buildings, arranged on three sides of a 
square. 


The Academic Group of Buildings 

The right wing is Maury Hall, named after that 
famous naval officer who gave to the world accurate 
charts of trade winds, ocean currents, and particu- 
larly of the Gulf stream. Here are the classrooms 
in Mathematics and English, and in the basement 
1 small museum with a most interesting collection 
of Americana which no visitor can afford to miss. 
The central building, Mahan Hall, named after our 
foremost naval strategist and historian, contains 
upstairs the very handsome library, and on the main 
floor, the auditorium. This building is rich in his- 
torical flags, including those from the battle of 
Manila Bay, a unique collection of Naval Academy 
flags and some 40 British flags captured in the War 
of 1812, including those of the Guerierre and the 
Java captured by our most famous ship, Old 
Tronsides, for whose rebuilding contributions are 
being solicited from the American people, with 2 
request that they be sent to “Save the Constitution” 
Fund, Charleston Navy Yard, Boston. The left wing 
of the academic group is called Sampson Hall, after 
Rear Admiral Sampson, victor at Santiago. Here 
are the classrooms and the laboratories of the De- 
partment of Electrical Engineering and the Depart- 
ment of Physics. 

Immediately behind Mahan Hall is Isherwood 
Hall, named after our foremost marine engineer of 
the Civil War. 
turn of mind, this will prove to be a most fascinat- 


To any visitor of an engineering 


ing building, and a half day could be spent here 
to good advantage. The collection both of models 
and full size marine engine boilers, ships, dry docks, 
et cetera, is superb. 

The Academy students may be regarded as a cross- 
section of the youth of America. They come from 
every station of life and from every State in the 
Union. Rich or poor, the moment they enter the 
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BEARING THE COLORS 


The colors ure borne by the company which joins the annual 
inter-company competition in drill 


Academy gates, they fail into the general level of 
the most perfect democracy ever devised by man. 
The students are called midshipmen. Five are al- 
lowed for each Senator, Representative and Dele- 
gate in Congress; and the President appoints five 
for the District of Columbia and 15 each year from 
the United States at large. Also, the law authorizes 
the appointment of 100 enlisted men each year, to 
be selected by competitive examination. The age 
at admission must lie between 16 and 20. One mid- 
shipman is allowed from Porto Rico, and four are 
delegated by the Governor-General of the Philip- 
pine Islands. The course for 
years. During the summer, midshipmen of the first, 


shipmen is four 


second and third classes go to sea for about three 
After graduation, the midshipmenu are com- 
missioned as ensigns in the Navy. The candidates 
must be of good moral character, physically sound, 
well formed and of robust constitution. 

Limitations of space prevent our doing more than 
merely touch upon the question of physical training. 


months. 


This is, of course, very thorough and includes, na- 
turally, a broad and quite extensive course in the 


leading sports. The results of robust constitution, 


fine physique, wholesome living, hard training and 
strict discipline are shown year by year by the high 
standing taken by the Navy in the international com- 
petitions in which it engages. 





GUN DRILL 


Here is a class in ordnance, drilling with a 5-inch, torpedo-defense gun 
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POWERFUL, DIESEL-ELECTRIC DREDGE CLACKAMAS 
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Length, 236 feet; beam, 50 feet; depth, 12 feet 9 inches; displacement, 2,480 tons; horsepower, 3,400 


Oil Engine in a New Field 


Performance of Powerful Diesel-Electric Dredge, Port of Portland 





HE City of Portland, Oregon, situated on 
the Willamette River, has grown so 
rapidly that it has become necessary to 
straighten the channel of the river and 
to increase the city’s dockage facilities 

for shipping. The dredging plant of the city has 

recently been augmented by the construction of a 

steel dredge of great size and unusual strength, 

which is equipped with Diesel engines and a delivery 
pipe thirty inches in diameter. 

The Clackamas, as she is called, was designed by 
James H. Polhemus, General Manager and Chief 
Engineer of the Port of Portland, to whom we are 
indebted for the following particulars: The steel 
hull, which is 236 feet long by 50 feet beam and 12 
feet, 9 inches deep, has a displacement of 2,480 tons 
at a draft of 7 feet, 9 inches. 

Particular attention was paid to the design of the 
hull to enable it to carry its heavy Diesel engine 
equipment, and to minimize the damage in case of 
There are two longitudinal watertight 














collision. 





STERN VIEW OF THE CLACKAMAS 


The hinged pockets for the steel spuds, 35 inches in 
diameter by 80 jeet long 


bulkheads, 7 feet inboard, which are intersected by 
traverse bulkheads and provide six watertight com- 
partments on each side of the hull. The huil space 
between the longitudinal bulkheads is also divided 
into six watertight compartments. In addition to 
these, there is a heavy frame 4 feet, 2 inches deep 
tied to each panel point of the trusses, extending to 
the longitudinal bulkheads and the side of the hull, 
with additional deep frames, 6 feet apart, tied to the 
longitudinal bulkheads. These bulkheads greatly 
strengthen the dredge. 

There is a heavy bridge-type double steel truss 
throughout the full length of the hull, the forward 
end being extended to form the A frame for the 
ladder hoist, the spud masts aft being tied into and 
forming a part of this truss. Forward of the deck- 
house the top members of the trusses converge, meet- 
ing the forward member of the A frame 32 feet 
forward of the bow. At this location a structural 
steel frame is formed carrying five sheaves for the 
ladder hoist tackle, the lower one of which is a 
quadruple shee.« block chained to the digging lad- 
der near the outer end. The spuds are 35 inches in 
diameter and 80 feet long, constructed of three- 
quarter inch steel plates rolled into a cylindrical 
tube, and they are provided with cast-steel conical 
points at the bottom. The spud wells, in which the 
spuds slide, consist of heavy, cast-steel, hinged 
keepers which enable the spuds to be removed. 

The main installation consists of two 800-horse- 
power Diesel engines, stationary type, each directly 
connected to a 540-kilowatt, direct current generator, 
and two 900-horsepower, marine-type, Diesel engines, 
each connected to a 610-kilowatt direct current gen- 
erator. The combined power is 3,400 brake horse- 
power, and the consumption is 414 barrels of oil 
per hour (full power). It is possible to stop one 
unit for repairs and still obtain about 80 percent 
efficiency with the remaining three. In the electric 
main drive are two 610-kilowatt 500-volt direct cur- 
rent generators and two 540-kilowatt 500-volt gen- 
erators with a 50-kilowatt auxiliary generator. The 
cutter is driven by a 250-horsepower motor. There 
is a 75-horsepower motor for the forward swing 
drive hoist, a 45-horsepower motor, each, for the 
forward ladder hoist and the stern hoist, and a 60- 
kilowatt generator for lighting and auxiliary power. 


The dredging pump is a high-speed, square, volute- 
lined centrifugal type pump developed by the Port 
of Portland, having 30-inch suction and discharge 
opening. 

The main pump motor is a 2,700-horsepower 
machine directly connected to the pump; and it is 
the largest of its kind ever built for dredging. 

The Clackamas has proved its superiority over 
steam equipment of the same general type. In three 
calendar days, the new dredge handied 43,700 cubic 
yards through a discharge pipe 7,590 feet long, 
moving sand, clay, gravel and sticks with a terminal 
lift of 29.3 feet. The average discharge for the 
three days was 797 cubic yards per hour. This was 
done without the aid of an electric booster. In 
comparison with the work of the Clackamas, the 
steam turbine dredge Tualatin through a discharge 
line 5,944 feet in length and with a terminal lift of 
29.2 feet, an average of 571 cubic yards per hour; 
but the latter dredge required the assistance of an 
electric booster. 





VIEW LOOKING FORWARD FROM BOW 


The forward end of a heavy steel truss forms the A frame 
for the ladder hoist 
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WHITE FLEETS if 


The annual White Roll Call again! It is the industry’s most convincing 
performance document. . . . Greater fleets. . . . Greater total of fleets. ,, , 
Greater diversification of fleets. ...Greater evidence of the consistently 
increasing earning power of White Trucks and White Busses—all models, 
in all lines of business, everywhere. 


This year’s Roll Call shows 961 of the country’s foremost owners operating 
35,755 Whites in fleets of ten or more . . . . 124 more owners than last year 
. . - » 4,662 more Whites. 


Imposing as this total is—35,755 Whites in Roll Call fleets—it represents less 
than half the Whites in service. Tens of thousands of additional owners 
operate fleets of less than ten, or single Whites. There are more Whites in 
service than trucks or busses of any other high-grade make. 


Each line in this record represents a business success. Great, growing 
institutions invest millions in additional Whites year after year. They 
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*s in Let us send you the complete White Roll Call booklet, tracing the building of 
these great fleets year by year. Write The White Company, Cleveland, or request 
it of the branch office or dealer near you. 
ving There is a White model for every transportation need. White Truck chassis, 
‘hey $2,150 to $5,100; Bus chassis, $4,250 and $5,350; f. o. b. Cleveland. Terms. 
Whites Owned Whites Owned Whites Owned 
lers..... ae 13 Peter Mehios............ Fades 10 Public Service Co. 21 
ik - 18 Memphis Power & Light Co.. 10 =6—C—i‘(i‘éhity of New Orrin... . : 
rate 10 *Mercantile Stores Company 49 
Koch ‘ 13 Merchants’ Transfer Company 50 SRP ME 5 occ ccccccdepess 
bs 27 Merkel Brothers, Inc.. ° ‘ 16 || —_ State of New York................ 
; 10 ba Transportation Co........ 20 + 7 + +#&«\New York American & Journal.... 45 +(+(|(  3#8!maw iransit Company........ i898 =  Umited States Bakery ........ 
4 ine 24 etropolitan a nee tmagy 4 aa 20 
: . 10 etropolitan Distributors, Inc... . 32 
| 13 etropolitan s Company..... 15 
—— etropolitan b Cc Wee _R Ter ee 
ranspomtion Co.. 30 Mexican Guif Oii Company....... > jj. QPCR socio sn ccusecess 
3 a 31 Mexican Pet. Co., Ltd. (Dela.)..... 29 ++ ~Newark Milk & Cream Go......... 12 | -—- « Salt Lake Transportation Co...... 26 | = |§|$‘Stateof Utah ....... 
; -* oy > 4 ae besee s ttacnengeen 2 
y.. uis eyer WTRPRMY...ccceeeees 240  (j(j  $£=¥. J, NOWMAR VWOMpeny......... 
reproof Stenge Co... i! hi ip RR IR : 10 + Noonan Bidg. Material Co.,Inc... 19 = £=‘Sam Diego Cons. G. &E.Corp..... 24 j — # °#&A. Valdezy Cia....... 
fer Compuy...... il A. Michalske (G. Worthington Co.) 20 =  |$Norsk Trafik A/S............... 
bonic Company... 10 Middlesex & ton Street R. R... 3 *North American Go..._|......... .17 —~— ‘Sam Francisco MunicipalRy....... 42 ==  ##$Viscose Company...... 
rs, Inc... ie 52 *Middle West Utilities Corp....... 26 + |. State of North Carolina........... 
Company 13 Milk Dealers Bottie Exchange... 14 
eset & Company... 39 Mio WE in 5.0.05 a0ir0:40 ; ae 
we. Re... is Oiga Miller Trucking Company... 20 iki « 
Baking Company... . 13 Miller-Becker GOAGERF..0...2605. 2 
Lumber Company... . 31 MEMOIR scisctdcccacadag.cocse. 80) | “SRRGURRRNIE EEUU IIB. co00-.04 55 
edt te ‘ 10 Milwaukee Elec. Ry. & L. Co. ae lS errr” 
is Coal kSpplyCo.... 22 State of Minnesota............. 41 
s Biscuit Gmpany 86 Missouri-Illinois Stores Co. [2 |qj|j|. = QR ed odo 520 kevme-> 
ae 23 Missouri ctland Cement Co..... 33 ti‘(‘(ié Rw GN. . 202 00s ee 
ri ae me 27 7 x Menegnea ee +4 
y . . ontague m |) Seren 
$ Creamer Company . 27 M y County Bas. Gin.).. 13 + jj.é j§§ @aeepaemeeeees............ ies 
| Gas kilt Corp..... 91 Montreal Tramways Company..... 12 # ##§$Okiahoma Gas & Electric Co...... 
s Ice & Cold Stor. Co. 30 Moores & Ross Milk Company. iE 10 
» Railway ‘orn 17 Henry Morgse & Company, Ltd. 2 | a cecsccccsescns. 
Joca-Cola Co.. 10 % & "Spey eeeree 39 + =™M. O'Neil Company.............. 13 Seruggs-Vanderv't-BarneyD.G.Co. if |  $$‘Percy Wenham................ 
altway Company... 17 Mergan Hill Paving Co............ 11 §# QOmondaga County (New York).... 14  |+-|(+ = CGityofSeattle.................. 332 Gilbert H. West...... 0... 2.206505. 
jell (Mem)... AD Motor Bus Company... 10 + ++  $=Oppenheim, Coilins & Co...... 
surie rene 76 Motor Transit Company.......... 117 Qrange Crush Bottling Companies 14 + # °;°#&£}. 0. SeiffertCompany........... 13 =  $West Penn System ............ 
k Company...” es The Moxie Company.............. OD | RIIGI gs cso <scoene ces 
ruck Company. ~ Murphy Transfer Co., Inc......... 30 + Original Stage Line............ 
i; oii, O Mutuai Creamery Company ...... 15 = ‘The Outlet Company........... 
pany 129 H, E. Naatz Company............. 20 + .Ovington Brothers Company...... 
umber (4... 10 wah $$ Ozark Pipe Line Company... .. 
thers... ....... AG, Ce 
Oil Comenny, 13  —_—s Nafziger Baking Company..... aes ae 
ek. 15 Se pn ge bi aie 17 
pany il Company 193 
e Cons. ) Trans. Cia, il Fire Dnderwiicers 0 «§ -—-- i‘ ‘’s#«@ fet oak an 
oy er 63 Oe ccc il 
nee Rie 58 “Seeere Tee, = — RR | RIE ER PRE 13 
Biss0s. _ 18 sCorp.... 19 a eras ss 16 
cts Beet Company ao a... 15 
cts ..... 12 Zz 18 = £'Park Auto Transportation Co..... 21  ####  #$$Shults Bread Company....... 18 
to Te 6c. +s 4 10 Park & Tilford..................-. 3 jj S8CtO8 Packing Company...... 4 
s....... 92 | National Lead Company.......... 16 Seep ; 
pen Stand 59 =—sC National Oil Company... |... ..- 31 Company........ 21 
pm pany 'l4s Angeles) 30 ++ National Refining Company...... 73 & Malt. Co... .. 12 
pests 5 19 -—sCNeall Fireproof Storage Co......... S68 HRI en gcccnccs ass. il 
Company 14 13 see 
: 24 ‘Bisctric Corp... 20 |. #Pentnoula Magid HeencitCo....... 28 ||§§ iesietcem. ’: 2 Winns 
4 rer 4 it Maihdsh-s State of it ook 
il Carpet Co 10 = Pennsylvania Electric Corp........ 10 |= = Smith Baking Company. Wise Eathers. elaine 
it ss State of New Hampshire.......... 13 Wofford Oil Company... ||. 
bs ver i Alsen Biss Lines 
. B. Woods id <4.6630¢ 
Woodward & Lotus 





TE BUSSES 











* * 

















* 



























if TEN or MORE 


They know motor transportation. ... They know they get 
the most money-earning miles from Whites. 
ntly This record is published every year. The building up of most of the fleets 
dels, goes back over five, ten—in some cases fifteen and sixteen years. 
yar has brought tremendous increases. 
ting Thesafest, soundest guide to your own selection of a motor truck or a motor 
year pusisfacts. The Roll Call is facts—an astounding collection of them. 
No other truck or bus manufacturer has ever published such a volume 
less of evidence of uninterrupted, profit-building service. 
ners turer can. 
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FRAMING UP OUTER SHELL AND HUGE PISTON OF GAS HOLDER 
In the standard type, the outer telescopic shell rises and falls as the holder fills and empties. In this new type the shell is rigid and the piston has vertical movement 


Something New in Gas Holders 


Details of a Waterless, Non-telescopic Gas Holder at Michigan City, Indiana 


constructions 


(pI THERTO those huge 


known as gas holders, have been of 





the telescopic type. They consist of 
} several cylindrical sections of diminish- 


| 





ing sizes, which move down, one within 
the other, as the gas holder is emptied or which 
lift, section above section, to the full height as the 
holder fills with gas. The escape of gas at the 
bottom of each section is prevented by a water seal. 


Non-telescoping Gas Holder 

The gas holder shown here consists of an outer 
polygonal shell, within which is a huge polygonal 
piston which rises or falls as the gasometer is filled 
or emptied. The particular gas holder shown in 
our illustration was built at Michigan City, Indiana, 
and was the first ef the new type to be built in 
America, although it was preceded by others which 
were built in Germany, where the design originated. 
rhe outer polygonal shell is built of horizontal steel 
plates whose upper and lower edges are bent over 
through 90 degrees to form flanges by which the 
plates are riveted together and which, moreover, 
serve to give stiffness and keep the interior of each 
side of the holder in a true plane surface. The 
piston, as shown in our photograph and drawing, 
is built up of steel trusses which radiate symmetri- 
cally from the center; and its whole area is covered 
with plate-steel, carefully riveted to render the whole 
piston gas-tight. To guide the piston in its vertical 
travel, it carries a series of pairs of wheels which 
are arranged one above and one below the piston 
and are mounted in a series of brackets, one at each 
angle of the polygon. 

Outside of the general novelty of this gas holder, 
the most interesting detail, perhaps, is the way in 
which the piston is sealed against the escape of gas 
between itself and the abutting walls. This is done 
by means of an outer seal, which consists of a flat 
rubbing plate, turned up slightly on the edges to 
enable it to glide smoothly as the piston moves. 
This plate is kept in contact with the side of the 


holder by weighted levers, as shown in the detailed 
drawing, and the rubbing plate is thin enough to 
accommodate itself to any slight irregularities in 
the surface against which it presses and moves. A 
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DETAILS OF GAS HOLDER 

These sectional views show the gas holder shell of uniform 

diameter; the trussed piston, which conforms to the shell; 
plans of the piston and roof, and the ingenious tar seal 


gas-tight joint between this rubbing plate and the 
piston is made by canvas which is attached to the 
back of the plate and carried over to the side of the 
piston, as shown in our sketch. The canvas is not 
subject to friction or any kind of stress, and is 
durable. A little circumferential tank or trough 
containing the rubbing plate and canvas is filled 
with tar, as shown. 

Such tar as may leak by the rubbing strip runs 
down into a circumferential reservoir at the bottom 
of the holder, and the system is so arranged that 
when the tar level reaches a certain point, a switch 
will be thrown and the pump will carry the oil 
back to the tar seal on the circumference of the 
piston. 

The piston is prevented from overrunning and 
striking the roof of the holder by the provision of 
several holes through the top of the holder by which 
the gas can escape. The holder at its top finishes 
in a series of glass windows through which the 
piston may be examined. 


A Radical Design 

The tank shown in our illustration is of 1,000,000 
cubic feet capacity, and a gas holder of this type 
has recently been built at Flushing, Long Island, 
which has a capacity of 3,000,000 cubic feet. This 
tank has a clear height to the under side of the roof 
of 202 feet, and an internal diameter of 146 feet. 

This new design of gas holder is highly meritori- 
ous. There is a tendency, today, in engineering to 
break away from tradition; though it has shown 
itself more in the smaller than in the class of larger 
constructions, in which the huge modern gas holders 
may be classed. Of late years, the spirit of inquiry 
has put some of our long-established methods of 
heavy construction under review and with some sur- 
prising results; as witness the substitution of the 
light, single-arched dam for the time-honored, mas- 
sive gravity dam. The new type of gas holder is an 
expression of this modern tendency to submit to 
keen analysis accepted forms of construction. 
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How Is Your Compression? 

DEVICE for testing the compression in 
4 automobile cylinders has been placed 
upon the market by an Akron, Ohio, com- 
pany. It is so simple that any car owner can 
operate it easily and correctly. The tester 
consists of’ a plug, similar to a spark plug, 
which screws into the spark plug hole. A 
small, specially constructed rubber balloon 
fits snugly on the end of the plug. After 
screwing the tester into place, the engine is 
turned over with the crank until the balloon 
is inflated. The speed at which the balloon 
deflates indicates the rate of leakage in the 
There is a metal clip which can 
be screwed on the tester, which holds an 
ordinary tire gage. By using the gage, it is 
possible to compression in each 
cylinder exactly, as the gage will indicate 
the pressure in each cylinder. 
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compare 
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A self-contained parallel straightedge 
For Drawing Parallel Lines 

HIS parallel straightedge is a simple 
and convenient means of drawing parallel 
The is rapidly and efh- 


lines. instrument 
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An “efficiency” desk for children 
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Novel Devices for the Shop and the Home 


A Department Devoted to Recently Invented Mechanical and Household Appliances 
Conducted by Albert A. Hopkins 





Device for testing the compression in automobile cylinders 


ciently secured to the drawing board by 
means of four special tacks and one thumb- 
tack. Except for these five tacks, the straight- 
edge is self-contained, the necessary pulleys 
being entirely housed between the end plates. 
The cord passes through the straightedge. 


The Automatic Volumetric 
Measurement of Coal 

HE operation of the instrument for meas- 

uring coal depends on 


the automatic 
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The deflation of the balloon indicates the rate of leakage 


recording of the product of the cross sec- 
tional area and the velocity of the layer of 
coal passing into the furnace. The meter 
registers the volume of the coal burnt. The 
method by which this measurement is af- 
fected is as follows: The meter is attached 
to the driving mechaniem of the grate in such 
a way that the speed of a ratchet wheel is 
varied in proportion to the grate travel. At 
the maximum gate height, the counter makes 
a complete revolution with the ratchet wheel, 


A coal meter keeps tabs on the fvel bill 





turning off ten units. As the gate is low- 
ered, the motion is communicated to a cam 
which throws the two pawls out of contact 
with the ratchet wheel during a portion of a 
revolution, so that the number of units turned 
off by the counter is decreased in propor- 
tion to the amount by which the gate is 
lowered. 


Kitchen Tool of Many Uses 

SMALL kitchen tool having many uses 

is shown herewith. It sharpens dull 
knives, lifts the milk bottle cap, 
friction covers from jars and cans, acts as 
a bottle opener and as a screw driver 


removes 


School Desk Made Movable 


ODERN school desks are movable and 
designed to induce correct posture in 
children. The desk we illustrate may be 


changed to a side chair without dismounting. 
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“Kitchenaid” is very useful 


It has an inkwell that will not splash or let 
the ink provided with 
drawers for books on both sides. 


evaporate. It is 
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The top swings out of the way 
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A new device for the typewriter 
space-bar 






Color Combination for Typewriter 
Space-bar Relieves Eye Strain 
44 aid typists in avoiding eve strain, a 

new device to be clipped on the space 
bar of the typewriter has been invented. The 
1ttachment is of light-gage spring steel, 4% 
inches long, of square section, one side of 
which is open so as to slip over the existing 
space-bar. The top is enameled in nine dif.- 
ferent colors, including white, orange, yellow, 
cream, red, carmine, pink, brown and black. 


4 Telephone “Deaf Set” 
(-- of the latest products resulting from 

the research effort of the Bell Tele- 
phone Laboratories is a device-—available as 
yet only ito a limited extent—that is de- 
signed to make telephone service more effec- 
tive to those whose hearing is impaired. The 
larger box shown in the picture contains a 
vacuum-tube amplifier, and the smaller box 
has switches for adjusting the volume of the 
amplified speech and for switching the ampli- 


fer in or out of the circuit. 


An All-in-One Sewing Kit 
RATHER clever contrivance for carrying 
A 


thimble, needle and thread in a hand- 





Either end of the automobile elevating 
device may be used 


hag or traveling case, is shown in the en- 
graving. The thimble is threaded so that it 
screws om the end of the metal case thus 
providing a tight top for it. 


Pencil Clip Used as a Knife 
()' R photograph shows a clip that will 

* keep a pencil in your pocket or that 
may be used as a knife blade. This com- 
bination tool slips on the pene il and is ever 
ready for use. I[t has other uses, too, such 
as raising thumb tacks for draftsmen, open- 
ing plate boxes for photographers, or skin- 
ning insulation from wire. 


hal 
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A handy contrivance for the traveler 


Automobile Elevating Device 
SAN FRANCISCO inventor has _per- 
fected an automobile elevating device 
which has a cradle with compensating rollers 
at each end. Thus, either end of the device 
may be raised independently of the other 
without binding either of the elevating 
pistons. 


An Efficient Work Bench for 
Men or Boys 
VERY boy or man finds a use in these 
4 days for a work bench. This new wood 
and steel bench is of particular interest in 
that it may be purchased “knocked-down” 
and can be easily put up anywhere. 


Everybody Can Have an 
Initialed Car 


FIRM of Chicago jewelers is selling 
44% pierced initials for automobiles. The 
manufacturer has solved the problem of at- 
taching the monogram to the car in a simple 





Both pistons will elevate the car and 
keep it horizontal 


way by providing a template which helps 
in locating the metal initials on the polished 
surface. A cement fills the recesses in the 
back of the plate, thus furnishing an anchor- 
age to hold it to the car. 


Observation Car Spotlight Shows 
Scenery at Night 

UR engraving shows passengers of the 

“Olympian Limited,” of the Chicago, 
Milwaukee and St. Paul Railroad, enjoying 
a new flood light. This light enables night 
travelers on the road’s transcontinental 
trains to enjoy scenery along the route. It 
is mounted so that it will shift like an auto- 
mobile spotlight. The light will carry a 
quarter of a mile and will illuminate a 400- 
foot area. 





Your initials on your auto 
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International has 
120 Company-owned 
branches in the 
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Super-Power Line Builders 
Choose International Trucks 


FROM Maine to the Gulf to the far West 
go the crews and trucks of the Hoosier 
Engineering Company of Indianapolis. 
Their work is the erection of the electric 
transmission lines that stride in all direc- 
tions across the nation. 


During the past year or so the Hoosier 
Engineering Company extended high ten- 
sion towers and lines over ten scattered 
states. In Wisconsin alone we find them 
marshalling six hundred men and forty 
motor trucks. In Florida and Arkansas 
half as many more. Their daily work is 
the kind that tries the mettle of trucks— 
and after six years the result is heavy-duty 
standardization on Internationals! 


Summer and winter this Hoosier fleet 
has lived up to the International reputa- 
tion for power, dependability, and low- 
cost operation. And always, wherever duty 
called the trucks, International service 
was waiting for them, ready for any emer- 
gency. International Trucks are serviced by 
the largest Company-owned truck service 
organization in the world. 


The good work of the International 
Trucks in the Hoosier Engineering fleet is 
a good reference for any man with loads 
to haul. On every hand, in every busi- 
ness, International Trucks and Service 
have been building that kind of record 
for over twenty years. 


The International line includes the Special Delivery, 1-ton and 1'4-ton Speed Trucks, Heavy-Duty Trucks ranging from 
134-ten to 5-ton maximum capacities, Motor Coaches for all requirements, and the McCormick-Deering Industrial Tractor. 
Write for complete descriptive literature. 


INTERNATIONAL HARVESTER COMPANY 


OF AMERICA 
(INCORPORATED) 


606 SO. MICHIGAN AVE. 


INTERNATIONAL 


‘“FRUCKS 


17 in Canada 


CHICAGO, ILL. 





Mr. F. H. Miller, Vice- 
President m charge of 
atrons for the Hoosier Engi- 
ie dl Company, states: 
“ ve always considered 
the ability to obtain satis- 
factory service in any loca- 
tien as a major reason for 
standardization, We have 
never had cause, from any 
standpoint, to regret having 
chosen Internationa] as our 
sta 
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Newest Developments in Science, Industry and Engineering 


Conducted by Albert G. Ingalls 





Two New Methods of Producing 
Ductile W elds 


Two methods for producing ductile welds 
have been developed by research scientists 
of the General Electric Company, working 
in different laboratories hundreds of miles 
apart. Both of the methods, similar in some 
respects, mark a decided step in the utiliza- 
tion of the heat of electric arcs in the join- 
ing of metal parts or the building of metal 
structures. The one was developed in the 
Schenectady, New York, research laboratory 
by Dr. Irving Langmuir; the other was de- 
veloped in the Thomson research laboratory 
at Lynn, Massachusetts, by Peter Alexander. 

In both processes, air is excluded from 
the metal by means of a bath of hydrogen or 
ether gas. The formation of oxides and 
nitrides in the weld metal is thus prevented, 
and the fused metal is as strong and ductile 
as the original metal. 

In brief, the method developed by Dr. 
Langmuir in Schenectady is to pass a stream 
of hydrogen between two electrodes. The 
heat of the arc breaks up the hydrogen mole- 
cules into atoms. These combine again a 
short distance in front of the are into mole- 
cules of the gas, and in so doing liberate 
an enormous amount of heat, so that much 
higher temperatures can be obtained with 
this than with the usual welding methods. 
Since atomic hydrogen is a powerful reduc- 
ing agent, it reduces any oxides which might 
otherwise form on the surface of the metal. 
Alloys containing chromium, aluminum, sili- 
con or manganese can thus be welded with- 
out fluxes and without surface oxidation. 

The process developed in the Lynn labora- 
tory by Mr. Alexander is based on the utili- 
zation of the chemical and physical proper- 
ties of hydrogen and other gases in their 
molecular state. This process aims primarily 
at the prevention of the formation of the 
nitrides and oxides in the arc-deposited 
metal, which limit the ductility of the usual 
are welds, 

In this process the are is struck between 
the metallic wire or carbon used as one 
electrode and the plate or work to be welded 
used as another electrode. The crater of the 
arc is always on the work to be welded. 
The gaseous atmosphere is supplied in a 
form of a stream eround the are. Pure 
hydrogen, water gas, hydrogen-nitrogen mix- 
tures, anhydrous ammonia, methanol vapor 
and some other suitable gases can be used, 
according to the nature of the work. The 
hydrogen-carbon monoxide mixtures were 
suggested by Professor Elihu Thomson; 
water gas and methanol are examples of 
such mixtures. 

This process makes the arc welding proc- 


The torch used im the Schenectady method of making ductile welds. The two 
electrodes are tungsten rods 

















Photographs courtesy General Electric Co. 


The automatic wire feeding device used with the new Lynn method of electric 
welding. The motor slowly advances the wire 


ess more efficient and suitable for the fields 
which at present are out of its reach. Low 
carbon steel, alloy steels, and most of the 
non-ferrous metals and alloys can be welded 
with success by this process in suitable gas- 
eous mixtures. 

Fifteen years ago, while studying the 
loss of heat of the tungsten filaments of 
incandescent lamps in an atmosphere of 
hydrogen gas, Dr. Irving Langmuir found 
that at a high temperature the hydrogen gas 
changed from the molecular to the atomic 
state. In the molecular state, two atoms of 
the gas are grouped together as a unit; in 
the atomic state each atom acts as a unit. 
The molecular form is the more stable, and 
when the atoms recombine to form the mole- 
cules intense heat is liberated. 

Dr. Langmuir’s study of the filaments in 
hydrogen was a theoretical investigation. 
Now, fifteen years later, the results have 
been applied in a different field—in the de- 
velopment of a new method of welding, by 
which it is possible to produce welds as 
strong and as ductile as the original ma- 
terials. 

Continuing the theoretical investigation, 
Dr. Langmuir found that more atomic hy- 








drogen was formed by passing powerful 
electric arcs between tungsten electrodes 
at atmospheric pressure. By directing a jet 
of hydrogen from a small tube into the arc, 
the atomic hydrogen could be blown out of 
the arc, forming an intensely hot flame of 
atomic hydrogen burning to the molecular 
form and liberating about half again as 
much heat as does the oxy-hydrogen flame. 
In this flame molybdenum, one of the most 
refractory of metals, melts with ease; quartz, 
however, melts less easily, in spite of its 
lower melting point. This indicates that the 
metal assists in the action as a catalyzer— 
which scientists define as a substance which 
accelerates a chemical change. 

By this method, iron can be welded or 
melted without contamination by carbon, 
oxygen or nitrogen. Because of the powerful 
reducing action of the atomic hydrogen, al- 
loys containing chromium, aluminum, silicon 
or manganese can be welded without fluxes 
and without oxidation. The rapidity with 
which such metals as iron can be melted 
seems to exceed that in the oxy-acetylene 
flame, so that the process promises to be 
particularly valuable for welding. 

The technical development of this weld- 





ing process has been the work of several 
men in the Schenectady laboratory, includ- 
ing R. A. Weinman and Robert Palmer. 
These men have developed and tried many 
types of welding torches, and have tried 
them under varying conditions. At the same 
time tests of numerous types of welds have 
been conducted. 

The two electrodes of the torch are tung- 
sten rods, held at an acute angle with each 
other by lava insulators. When not in use, 
the electrodes are in contact with each other; 
they can be separated by pressure on a lever 
mounted on the handle. A set screw is 
provided for making slow adjustments of 
the electrodes. The hydrogen is supplied 
by a tube through the handle. Sufficient 
gas is used so that not only are the elec- 
trode tips surrounded by enough to form 
the blast of atomic hydrogen but by an ad- 
ditional quantity to surround the work with 
hydrogen. 

Either alternating or direct current can be 
used. The first mentioned has been found 
more convenient, and electrodes of smaller 
diameter can be used. The gas pressure 
required to operate the torch is very small; 
in the laboratory, with short lengths of tub- 
ing, a pressure of less than one pound per 
square inch was sufficient with metals up to 
one-half inch in thickness. For ordinary 
welding, the rate of gas consumption varies 
between 20 and 30 cubic feet per hour. 

Experiments have been conducted with 
several gas mixtures and various electrode 
materials. The best results hsv usually 
been obtained with tungsten electrodes and 
hydrogen alone. 

Materials of many kinds have been suc- 
cessfully welded by this method. Low car- 
bon steele up to one-half inch in thickness 
have been welded without additional ma- 
terial, after butting together tightly. Con- 
siderable work has also been done in connec- 
tion with full automatic welding using a 
butt joint, and with no metal being added 
to the seam. A number of welds have been 


made on seamless tubing having a wall thick- | 


ness of one-quarter inch and an outside 
diameter of four inches, and with boiler 
plate iron one inch thick. Welds on deoxi- 
dized copper such as silicon-copper have been 
made up to three-eighths inch thick metal, 
giving unusually good sections. 

In testing welds made by this process, the 
welded portions have been twisted and bent 
double without cracking or otherwise being 
injured. Such a procedure has not been 
possible with the ordinary arc weld, since 
such welds are usually brittle because of the 
presence of nitrides or a thin film of oxide 

(Continued on page 404) 
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A stream of hydrogen excludes the air, preventing the formation of compounds 


that weaken ordinary welds 
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The Telephone Relay 


When you lift the receiver this 
alert mechanism—one of over 3 
types—relays your signal to the switch- 
board, lighting a tiny lamp. Other re- 
lays then operate to complete your call, 





Relay runners 


in your telephone circuit 


The relay runner, carrying on from man 
to man, finds his counterpart in the tele- 
phone relay. Every time you lift your re- 
ceiver off the hook you set in motion a relay 
system which, if less thrilling than a race, is 
infinitely faster and surer to come through. 


The telephone relay is the heart of a 









Back of ; 
your vast unseen plant which you are apt to 
telephone take ior granted. Like every other part 





it must be skillfully built—and the whole 
carefully fitted together. 

Western Electric hasone hundred percent 
responsibility for manufacturing the _ 
ment for the Bell System. It 1s our busi- 
ness to make everything from relay to 
switchboard, from telephones to cable, and 
to make these to the uniform standard— 
**It must not fail.”’ 


tle 


SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 
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Announcing Plylock” 


Wood that’s 
stronger 
than = wood 


an industrial material 
of a thousand uses 


Plylock is a laminated Douglas Fir product, exceed- 
ingly strong, light, and easily adapted to an immense 
number of industrial uses. 










Cam 
me 







It is built up of sheet upon sheet of the finest Douglas 
fir veneer, permanently cemented together with Ply- 
lock cement, under tremendous hydraulic pressure. 


Single panels with outer layers in one piece may be 
had in sizes as large as 4 by 8 feet. Standard construc- 
tion is 3-ply and 5-ply, in thicknesses from to inch. 


Manufacturers of automobile bodies, trunks and cases, 
cabinets and cabinet doors, phonographs and radio sets, 
shelving, toys, desks and furniture, and innumerable 
articles in which wood is used, will find Plylock a 
means of improving strength and quality. And Ply- 
lock is not an expensive material. Its use means sub- 
stantial cuts in both manufacturing and material costs. 


Write for full information regarding Plylock. Samples 
will gladly be supplied for experimental and develop- 
ment work at your own plant, and our research de- 
partment is at your service. Send for a copy of “The 
Pictured Story of Plylock.” 





Sample of Plylock, 3-ply, cut away to 


show coastruction 





PLY LOCK 


“Wood thats stronger than wood" 


PORTLAND MANUFACTURING CO., PORTLAND, OREGON 
makers of plywood for 27 years 
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or scale, removed in the new process by the 
presence of hydrogen. 

The second method is explained as fol- 
lows: By surrounding the ordinary welding 
electrodes with an atmosphere of hydrogen 
or certain other gases, it has been found 
by Peter Alexander of the Thomson Re- 
search Laboratory of the General Electric 
Company that it is possible to produce duc- 
tile welds. The gas acts as a flux and shield 
against the oxygen and nitrogen of the air; 
therefore the formation of oxides and _ ni- 
trides of iron in the molten metal is pre- 
vented. The process originated from the 
study of metallurgy of the arc-deposited 
metal and the causes that limit its ductility. 

The method is based on the action of 
molecular hydrogen. This gas at high tem- 
peratures, even in the molecular state, is a 
very active reducing agent. When it sur- 
rounds the crater of the are it acts in the 
same way as it does in the hydrogen brazing 
process. Yet certain peculiarities of the 
process (for example, the extremely high 
voltage drop at cathode and anode of the 
arc burning in hydrogen) are due to the 
dissociation of the small amounts of molec- 
ular hydrogen in actual contact with the 
craters. Hence the apparent resistance of 
the arc, and consequently the amount of en- 
ergy liberated, is about double that when 
the arc is burning in air. 

Consequently the weld is not only ductile, 
but the operation is much faster. The speed 
results both from the greater energy of the 
arc in the hydrogen atmosphere and the fact 
that beveling of the edges of the material 
is unnecessary. Using 180 amperes and an 
arc voltage of 60, one-quarier inch boiler 
plates, butted together without beveling. 
have been welucd at a speed of 60 feet per 
hour. 

Ductility is a factor of prime importance 
in the welds of structures that are subjected 
to vibration, accidental bending stress, or 
overload. Also, ductility equalizes internal 
cooling stresses when present in the weld. 
If any part of the ductile weld is stressed 
beyond its elastic limit, it will. not crack. 
It will yield until the stresses are more or 
less equalized all along the joint, which is 
so proportioned as to stand with safety the 
imposed load. It has also been found that 
the metal deposited in the hydrogen atmos- 
phere has a higher elastic limit. The elastic 
limit of pure iron electrodes before deposi- 
tion averages 29,000 pounds per square inch; 
the elastic limit of the same electrode de- 
posited by the arc in hydrogen averages 
42,000 pounds per squere inch. 

In this welding process the arc is main- 
tained inside of a hydrogen stream which 
burns along its outer surface of contact 
with air. The electrode is entirely sur- 
rounded by hydrogen, which eliminates the 
possibility of the metal in the crater coming 
in contact with air. Direct current is 
used. The equipment as developed in the 
laboratory includes the direct-current gen- 
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Mr. Wade’s telescope, described on the next page, is 
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Mr. Livengood’s reflecting telescope. 
The axes are Ford axles 


erator, gas hose, and spool of welding wire 
mounted as a unit on one base. The weld- 
ing wire, the hydrogen gas and the electric 
current are sent through a flexible hose to 
the torch nozzle. 

After the work with the hydrogen atmos- 
phere was found to be successful, experi- 
ments with mixtures of hydrogen and carbon 
monoxide were conducted in accordance 
with Professor Elihu Thomson’s suggestion, 
and under his personal guidance. Water 
gas, containing about equal volumes of hy- 
drogen and carbon monoxide, was next 
tried. It was found that welds produced in 
such an atmosphere were ductile and easier 
to produce. Work with various mixtures 
of carbon monoxide and hydrogen, produced 
either synthetically or by decomposition of 
various organic compounds, demonstrated 
that ductile welds can be produced in the 
atmosphere of any mixture of the two gases. 
Methanol or synthetic wood alcohol was 
found to serve well in this gas, so that 
transportation with portable outfits is facili- 
tated, 

A series of experimects with nitrogen- 
hydrogen mixtures showed that mixtures 
of these gases also give ductile welds. The 
use of liquid anhydrous ammonia which con- 
tains one volume of nitrogen and three of 
hydrogen, in this connection makes it pos 
sible to store large quantities of the gas in 
small volume as a liquid. 

Still other gases and methods are being 
investigated in the Lynn laboratory, and 
academic studies are being made of the 
theoretical aspect of welding in different 


gases. 
In its present state the process is being 
(Continued on page 406) 
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For enduring beauty 
make sure it is made 
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built into walls for lifetime 
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Your product can have beauty 


that endures through the years 


The strength and endurance offered by 
Sheet Steel often overshadows many of 
its other advantages. 

For instance, many designers have 
used it to obtain beauty that is really 
durable. 

Sheet Steel has given the world bed- 
room furniture that resists spilled per- 


fumes, office desks which cigarette stubs 


It will pay you to investigate Sheet Steel. 
New developments in methods of produc RAN 

tion, particularly for welding operations, — Thic trade mark stenciled on 
have greatly extended its application. 
For specific information and a thought- prime quality—full weight for 


STEEL TO THE Pustic,” address the SHEET {fill weisit and gulag 
STEEL TRADE ExTENSION CoMMITTEE,Olliver — {abiished. by the Sheet Steel 
Building, PrrtssurcH, PENNSYLVANIA. specification. 


cannot mar, kitchen tables that even 
lemon juice will not spot. 

Consider the immaculate interior of 
the Pullman and the use and abuse it 
must withstand. 

Perhaps Sheet Steel will solve your 
problem of a better product—enduring 
beauty, greater strength,added economy, 


increased fire resistance. 





galvanized Sheet Steel is defi- 
nite insurance to the buyer that 
every sheet so branded is of 


the gauge stamped on the sheet 


stimulating book, “THe Servick OF SHEET “ster less than 28 gauge— 


and that the galvanizing is of 


eel 


tablished by the Sheet 
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isindispensable toeconom- 
ic service and profitable 
manufacture. 


Itis asuper-hard hardwood with 
a dense, close-knit grain of high 
wearing quality. How it endures 
underfrictionisevidenced bythe 
long life of Hard Maple pulleys; 
Hard Maple flooring often out- 
wears adjoining stone door sills. 


It combines great strength and 
resiliency with comparative 
lightness. Weight for weight, 
Hard Maple is actually stronger 
| than structural steel. It stands 
vibration and shock without 
fracture, and possesses excep- 
tional screw-holding power. 


Since it resists warping tenden- 
cies and is responsive to all fin- 
ishes, Hard Maple plays an im- 
portant part in the furniture 
industry and in musical instru- 
ment manufacture. 


Commercially, Hard Maple striking- 
ly illustrates the ultimate triumph of 
wood, for all its proper uses, over 
substitutes. Builders of high class 
auto bodies, after experimentation, 
insist that wooden frames give the 
best all-round satisfaction, and the 
Hard Maple demand for this purpose 
is rapidly i increasing. Bowling alleys 
and pins, chopping blocks, shipping 
crates and boxes, are made of Hard 
Maple because nothing else will bear 
equal use and abuse. 


You may be able to save on produc. 
tion and improve your product by 
the utilization of Hard Maple. Its ad- 
vantages surely justify your inquiry. 
Our Forest Products Engineering Department will 
gladly furnish you with authentic data upon thein- 


dustrial applications of Hard Maple, and will send 
you the Hard Maple Handbook FREE on request. 


The Northern 
HARD MAPLE Manufacturers 
311 F.R.A. Building, Oshkosh, Wis. 
NOTE: Hard Maple may be had ir. mixed 
shipments with Beech, Birch and other de 


sirable Northern Hardwoods. Write for 
list of member mills. 


THE HARDEST HARDWOODS 
GROW IN THE NORTH 
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Courtesy of the U. S. Bureau of Standards 
Cabinets for testing timepieces. 


extended to the welding of alloy steels, non- 
ferrous materials and their alloys. The 
careful selection of the appropriate gaseous 
mixture determined by the nature of the 
materials to be welded is an essential factor. 

In brief, this process is a combination of 
an electric arc which supplies the 
and an appropriate chemical reagent which, 


energy 


being in a gaseous state and at extremely 


high temperature, acts almost at once. 
* * > 
Two Ford-Parts Telescopes 
Two well-made 
ing in common the use of the rear axles of 
Ford cars for the polar and declination axes, 


reflecting telescopes, hav 


and constructed by Mr. Lester M. Liven 
good, of Spokane, Washington, and Mr. A. 
Wade, of Los Angeles, California, are shown 


Ford axle 
Clarendon 


on page 404. The original 
mounting was described by Mr. 


lons, of Miami, Florida, 4 stron- 


in Popular / 





Courtesy of the U. 8. Bureau of Standards 

Fiefler clock, the standard for time- 

piece tests. Accurate to .02 second 
per day 


1925 (description reprinted 
Telescope Making,” 1926, 
Scientific American Publishing Company, 
New York). In both telescopes the parts 
of the Ford rear axle assemblies, which may 
be picked up at very low cost at public 
garages, show clearly. 

Mr. Wade states that the tube of his tele- 
scope is a section of ten-inch irrigation pipe. 
His mirror is ten inches in diameter. The 
driving clock is an old phonograph motor, 
with gearing interposed. He states that the 
barrel which shows in the background of 
the picture is the stand on which his mirror 
was made. With the exception of some 
welding, all work was done at home. 


omy, February, 
in “Amateur 





Their temperature is kept uniform 
by means of thermostats 
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Mr. “Livengood did not include a descrip- 
tion of his telescope, which however, quite 
closely resembles the original Ions mounting. 
In this, the base was made of concrete. 

Neither of these instruments was originally 
inspired by the recent effort of the Scientific 
American to arouse interest in amateur tele- 
scope making, having been finished previous 
to that effort. Noting our effort, the re- 
spective makers sent us photographs of their 
creations. 

Before long, photographs should begin to 
reach us from the first thousand amateur 
enthusiasts who began work on their tele- 
scopes shortly after the publication of the 
book, “Amateur Telescope Making,” in 
March. Preferably, such photographs should 
include the makers, they are more 
interesting thus. 





since 


+ * * 


Testing Timepieces at the Bureau 
of Standards 

CERTAIN definite tests have been arranged 
by the United States Bureau of Standards 
for three distinct classes of timepieces, 
namely: pocket watches, stop-watches, and 
chronometers, according to R. E. Gould. 
Special tests are also prepared for other 
forms of timepieces, such as clocks, where no 
specified test has been provided. 

The standard for all such tests carried 
out at the Bureau is the Riefler clock. This 
is kept in a constant temperature room in 
the basement of the building. This clock 
varies only about 0.02 second a day, and it 
is compared each day at noon with the Naval 
Observatory signal, as relayed by radio from 
Arlington. 

The seconds ticked off by this standard 
clock are transmitted to the testing labora- 
tory through a relay, where they are recorded 
on a drum chronograph, by a pen. This 
same pen may also be made to record on 
the same sheet other signals given by a 
telegraph key which is inserted in the cir- 
cuit, and operated by the observer. 

As a reading on a watch is made the 
observer closes the key and thus makes a 
permanent record on the chronograph sheet, 
of the exact time of the operation. The 
difference between the true time and the 
observed time gives the correction to the 
watch reading and this correction, compared 
to that of the previous day, gives the rate 
or daily change in the watch reading. This 
method of recording results is used for all 
timepieces. 

The tests of pocket watches cover both 
positions and temperatures, and are divided 

(Continued on page 408) 
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So that’s it! 


LL of a sudden it 
dawned on him. 





For a long time he had 
felt that things were being 
said about him behind his 
back. 

Now —he had _ actually 
overheard it. 


And said by men whom 
he had regarded as his best 
friends in the business! 


Maybe they were right— 
he didn’t know. But at 
least he would find out and 
apply the right remedy. 


ad * * 


You, yourself, rarely know 
when you have halitosis (un- 
pleasant breath). That's the in- 
sidious thing about it. And even 
your closest friends won't tell 
you. 


Sometimes, of course, halitosis 
comes from some deep-seated or- 
ganic disorder that requires pro- 
fessional advice. But usually— 
and fortunately—halitosis is only 
a local condition that yields to 
the regular use of Listerine as a 
mouth wash and gargle. It puts 
you on the safe and polite 
side. Moreover, in using Lis- 
terine to combat halitosis, you 
are quite sure to avoid sore 
throat and those more serious 
illnesses that start with throat 
infections. 


Listerine halts food fermenta- 
tion in the mouth and leaves the 
breath sweet, fresh and clean. 
Not by substituting some other 
odor but by really removing the 
old one. The Listerine odor itself 
quickly disappears. 


This safe and long-trusted an- 
tiseptic has dozens of different 
uses; note the little circular that 
comes with every bottle. Your 
druggist sells Listerine in the 
original brown package only— 
never in bulk. There are four 
sizes: 14 ounce, 7 ounce, 3 ounce 
and 144 ounce. Buy the large size 
for economy.—Lambert Pharma- 
cal Company, Saint Louis, U.S.A. 


Fr é = 
HALITOSIS LISTERINE ‘ a 











A CHALLENGE 


We'll make a little wager 
with you that if you try 
one tube of Listerine 
Tooth Paste, you’ll come 
back for more. 


LARGE TUBE—25 CENTS 
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The Telephone at the (entennial 





One hundred years after the 
signing of the Declaration of 
Independence, the infant tele- 
hone was first exhibited at the 
hiladelphia Exposition. 
Since the dawn of civiliza- 
tion, mankind had sought some 
means of communicating over 
distances which unaided hu- 
man speech could not bridge. 
Drums, signal fires, runners, the 
pony express, and finally the 
electric telegraph were means 
to get the message through. It 
remained for the telephone to 
convey a speaker’s words and 


tones over thousands of miles. 

“My God, it talks!” ex- 
claimed the Emperor of Brazil 
before a group of scientists at 
the Philadelphia Exposition, 
as he recognized the voice of 
Alexander Graham Bell, dem- 
onstrating the new invention. 


Today, after a brief half- 
century, the telephone lines of 
the Bell System have become 
the nerves of the nation. The 
telephone connects citizen 
with citizen, city with city, 
state with state for the peace 
and prosperity of all. 





AMERICAN TELEPHONE AND 
AND ASSOCIATED 
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BELL (a) 
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Saran 


IN ETS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 


TELEGRAPH ComPaANY 
ComPANIES 
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Geneva Binoculars 
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This Mode! 
$19.50 


World's mest Co lete Bin- 
coular ‘atalog. showing 


Powers (Magnification) from 4 


Free! 


Prices $9.50 to $116. 
to 24. Hluctrates and describes every style clearly. 
Explains how to select a glass for touring, hunting, 
night use, sports, ranching, etc. Tells of Geneva 
patents, which increase field of vision over old 
styles, . 

Everybody is Buying « Binocular 
1924 was a wonderful Binocular year. 1925 still bigger. 
1926 will be biggest of ail. Select glass you prefer and 
have us send it on 10 days’ trial. No obligation. 
Write for free catalog. Postal will do. 


GENEVA OPTICAL CO., conve? New York 

































SHAVE ELECTRICALLY! 


You can’t imagine how smooth and pleasant 

our morning shave can be until you try the new 
Vibro -Shave Electric Safety Razor. Its electric- 
ally operated blade, vibrating 7200 times a minute, 
is the secret of this new, scientific method of 
perfect shaving. 

Send us $10.00 today, and we will send you the 
complete outfit, including face and scalp massage 
attachments, five blades, cord and plug, attrac- 
tively boxed. Shipments also made C. O. D. 
Your money refunded without question within 
five days if you are not satisfied. 

For Use With 110 Volts Alternating Current Only 


, RAZOR PRODUCTS CORP. 
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1440 BROADWAY 

NEW YORK Deh. B 
* Write for illustrated 
circula 
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rot. Duff Abrams (left), under whose direction the caiorimeter sand 


test was perfected 


into three classes, namely: “Class A,” “Class 
B” and “Railroad Precision.” 

“Class A” is a very accurate test consum- 
ing 53 days and putting the watch through 
five positions, three temperatures, and a test 
for isochronism, that is, the hourly change in 
rate as the watch runs down. Three days 
are given to each position and five days to 
each temperature, with an intermediate day 
for change of temperature. 

The “Class B” test is a less severe test 
than “Class A,” two of the positions and the 
test for isochronism being omitted. The 
test covers 40 days and is applied largely 
to watches which have failed to meet the 
requirements of the longer test. 

The “Railroad Precision” test requires 
only 19 days, but is equal in most respects 
to the other two tests. It devotes only two 
days to each of the five positions and three 
temperatures, and furnishes a much quicker 
means of judging the performance of the 
watch. 

The stop-watch test consists of determin- 
ing the corrections for various intervals 
ranging from 30 seconds to five minutes, the 
results being recorded on the record sheet 
by the closing of an electric circuit. In the 
case of pocket chronographs the daily rates 
in the vertical “pendant up” position and the 
horizontal-dial-up position are also deter- 
mined. 

Chronometers are tested for three temper- 
atures and for isochronism, the test being 
divided into eight periods of three days each 
with intermediate days to allow for tempera- 
ture change. Isochronism (uniform in time) 
is taken for 36 hours to determine the regu- 
larity of performance through the day when 
the chronometer is kept at a constant tem- 
perature. 


This test usually takes about one month. 

More complete information than the above 
may be obtained from the Bureau of Stand 
ards (Washington, D. C.) Circular 51. 


«© * e 


A Simple Color Test for 
Concrete Send 


Tuat sand must be clean before it will 
make strong concrete is a common saying. 
But investigators of the Structural Materials 
Research Laboratory, maintained by the 
Portland Cement Association in cooperation 
with Lewis Institute, Chicago, have discov- 
ered through experiments covering a period 
of years that “clean” is a rather broad term. 
So says G. E. Warren, Assistant General 
Manager of the Portland Cement Association. 

“Dirt” in sand has long been the bane of 
contractors, whose success depended on turn- 
ing out work that measures up to the pos- 
sibilities of the material. However, the 
average cement user would be hard put to 
define “dirt.” Tests show that some sands 
which apparently contain considerable dirt 
will make fair concrete, yet some sands 
which appear clean to the eye will produce 
inferior concrete. 

Appearance is not at all conclusive in de- 
ciding on the worth of sand to mix with 
cement. 

Experimenters at the Structural Ma- 
terials Research Laboratory have determined 
through thousands of tests that the only 
forms of “dirt” which are detrimental to 
concrete are organic in nature, usually 
humus, although an excess of any foreign 
material will be harmful, whether “dirt” or 
not. In addition to these, there are certain 
wastes from industrial processes which will 





Test solutions for concrete sand. Left: Suitable for most exacting concrete. 


Center: Safe where exceptional strength is not required. Right: Unsafe un- 
less sand is thoroughly washed 
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prevent the formation of a strong concrete. 

Humus and the industrial wastes prevent 
concrete from hardening properly. The 
cementing action is delayed, and when it 
does occur the resulting mass is weak. 

The harm from humus arises from the 
acids formed by all decaying vegetable mat- 
ter. These react chemically with the cement 
and prevent it from hardening normally. 
Such acids vary, of course, with the nature 
of the vegetation from which the humus is 
derived. While the formulas of these acids 
may differ, their general properties are such 
as to group them into a broad class. And 
of this class, tannic acid—produced by the 
decomposition of oak leaves and bark—has 
been chosen by research workers as the 
yardstick because its reactions are typical 
of so many others. 

Tannic acid in water reacts with sodium 
hydroxide to produce a dark colored solu- 
tion. The other acids found in humus are 
not identical with tannic acid. But em- 
pirical experience has shown that with very 
few exceptions they, too, produce the same 
brown color when treated with a sodium 
hydroxide solution. It should be noted, 





Crushing a cement mortar cylinder 

at the Structural Materials Research 

Laboratory. The accuracy of the 

sodium hydroxide determination of 

the suitability of sands has been veri- 

fied thousands of times by these 
crushing tests 


however, that lignite, which is not a serious 
detriment, produces a dark brown reaction 
which frequently deceives the inexperienced. 

Once the foregoing facts became estab- 
lished, it was easy to devise a colorimetric 
test for concrete aggregates. The stronger 
the acid, the darker the color. Hence, to 
determine the suitability of any fine aggre- 
gate for cement, it is necessary only to mix 
a small portion with a sodium hydroxide 
solution and observe the shade resulting. 

The standard field test is made as follows: 
Fill a 12-ounce prescription bottle to the 
4%-ounce mark with the sand under ex- 
amination. Add sufficient 3-percent sodium 
hydroxide solution to bring the total volume 
to the 7-ounce mark. Shake thoroughly and 
allow to stand 24 hours. The color of the 
solution then determines whether the sand 
will make sound concrete. 

If the color is light yellow—like very 
weak tea—the sand is reasonably free from 
organic impurities. If the color is slightly 
darker, the sand may still be used, but not 
for high-grade work like roads, pavements 
or reinforced building construction. If the 
color is definitely brown, it should not be 
used as it stands in any concrete. Often the 
humus may be washed from such sand. But 
no matter how thoroughly it is washed, it 
should not be employed until the test shows 
a light colored solution. 

Sometimes the rejection of a quantity of 
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In 1905, the first Norton grind- 
ing machine was sold into the 
automobile industry. Grinding 
at that time was not a factor 
in machining operations. To- 
day, many types of grinding 
machines perform hundreds 
of operations in this industry. 
Grinding departments of the 
great automobile plants are 
hives of production activity. 


With the development of 
abrasives, grinding wheels and 
grinding machines has come 
the development step by step 
of the motor car. Precision 
with quantity production -has 
been the goal. Comparison of 
the car of today and its cost 
with that of twenty years ago 
shows what grinding has helped 
to accomplish. Comparison of 
street traffic of twenty years ago 
with today tells a similar story. 


The automobile is but one of 
many modern machines of gen- 
eral usefulness made possible 
by the help of the abrasive 
industry. 


Norton Company 


Worcester, Mass. 

New York Chicago Detroit 
Philadelphia Pittsburgh 
Bauxite PLANT: Bauxite, Arkansas 

ABRASIVE PLANTS: 
Niagara Falls, N. Y., and Chippawa, Ont. 


GRINDING WHEEL PLANTs: 


Worcester, Mass. Hamilton, Ont. 
La Courneuve, France Wesseling, Germany 


N OR 


Grinding Wheels 


Floors 8 Stair Treads 
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Industry Finds Many Uses For 
The Universal Motor 


VERY saving in costs makes a welcome ad- 
dition to manufacturing profits. By fur- 
nishing ideal, economical power for small grind- 
ers, drills, blowers, routers, coil winders, etc. 
Dumore motors have made for themselves a 
permanent place in the industrial world. New 
uses are constantly developing. 
Wherever a power unit of 14 of a horsepower or 
less is needed, there is a profitable place to use 
a Dumore motor. Speeds range up to 15,000 
R.P.M. Dumore quality throughout. 


WISCONSIN ELECTRIC COMPANY 
48 Sixteenth St., Racine, Wis. 


UMORE 


Fractional Horse Power Motors 
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Easier to build 
with Good ‘Jools 


Model boats are easier to build with 
good tools. NICHOLSON Files, for 
example, will shape various parts to 
fit exactly. 


Your hardware dealer sells good tools. 
And knowing their reputation and how 
useful they are, he naturally includes a 
complete line of NICHOLSON Files. 


NICHOLSON FILE CO. 


cROLSo Providence, R.1., U.S.A. 


>= : 
USA. ~ @ File for Every Purpose 
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Optics of the Tanagra Theatre. 


The lower plane mirror inverts the image, the 


upper one re-erects it. The concave mirror then reduces it to miniature size 


sand would mean a considerable financial 
loss. Then it may be worth while to ascer- 
tain whether the dark reaction given is not 
due to the presence of lignite. This, as has 
been said, is not a serious detriment except 
for the most particular types of work. Lig- 
nite is a form of coal, and will appear as 
small black grains mixed with the lighter 
particles. If such grains are observed, the 
final determination of their nature should 
be left to a laboratory. It is almost impos- 
sible for the layman to distinguish them 
from several forms of humus. 

If the colorimetric test gives a light re- 
action, and yet the mix refuses to harden 
or is unusually slow in gaining strength, in- 
vestigation should be made for industrial 
waste in the mixing water. 








Hiow the actors appear to the viewers, 

in miniature. The term “Tenagra” 

is from the ancient Greek town 

where miniature figurines were made 
in pre-Christian times 


Silt in small quantities does not always 
lower the quality of concrete, but where a 
great deal of it is present the strength may 
be seriously affected. If the aggregate be 
coated with silt, the cement will fail to get 
a good grip on it. If the silt be merely 
mixed in the mass without coating the ag- 
gregate, its presence in large quantity will 
require so much additional water to make 
the mix workable that the resulting concrete 
will be weakened. 

If the silt is of an organic nature the test 
described above will reveal it by the color. 
But if the silt is inorganic and no dark color 
appears, it can still be detected by the mud- 
diness of the water in the test bottle when 
it is first shaken. When everything has set- 
tled the silt can be seen as a fine powder 
lying on the sand. 

Tests show that humus equal by volume 
to only 25/1000 of 1 percent of the total 
mix may rob it of from 10 to 15 percent of 
its strength. Any humus which would give 
a really dark brown reaction to the sodium 
hydroxide would represen: probably 1/10 
of 1 percent of the volume of the sand. If 
the sand contains as much as 1 percent 
humus by volume, the strength of: the cement 
would be cut anywhere from 50 to 75 per- 
cent. Possibly the mass would not harden 
into concrete at all. 

Corresponding figures have not been 
worked out with regard to silt. But it is 
known that one pint too much of water in 
a one-bag batch will weaken the mass as 
much as though two or three pounds of 
cement were left out. 

The safest method of insuring strong con- 
crete is to select aggregate so free from con- 


tamination that the colorimetric test will 
serve merely as a check on the quality. 
However, if the check fails to reveal a low 
organic content, the aggregate should be re- 
jected or washed thoroughly. Concrete made 
with it would lack the desired strength and 
durability. In case the organic content was 
very high, the concrete might even fail. 
a - * 


The Lure of the Tanagra Theatre 

Wuicu one of us has grown too blasé not 
to remember those joyous days of our earliest 
youth when we watched, wide-eyed and open- 
mouthed, those funny Punch and Judy shows 
and those delightful Marionette theatres, 
with their weird, grotesque characters, whose 
antics caused our sides to ache with laugh- 
ter? Now we have a more scientific form 
of amusement in the Tanagra theatre. Tan- 
agra figures were made of terra cotta in 
Tanagra, a town of ancient Greece. The 
little statuettes date back to the fourth and 
fifth century B. C. To these figurines the 
Tanagra theatre owes its name. 

Visualize, for a moment, a miniature stage, 
the greater part of which is taken up by 2 
console, fashioned along classical lines. 
Placed upon it, in a Grecian vase, is a beau- 
tiful Maréchal Neil rose, against a subdued 
background. The small audience, perhaps 
two or three dozen persons, is watching the 
attractive setting with eager anticipation, 
when suddenly—as if by magic—an elfin- 
like maiden seems to rise from the petals of 
the rosebud. 

The combination of the soft, dreamy 
strains of Offenbach’s “Barcarole” and the 
scented atmosphere add greatly to the illu- 





The mirror arrangement, showing 
the backs of the two plane mirrors 
and the front of concave mirror 


sion of the Tanagra figures. One is in fairy- 
land. 

With a captivating grace and charm im- 
possible to describe, the little Tanagra 
dancer pirouettes along the subdued back- 
ground, her dainty form hardly larger than 
a tiny Dresden doll—now seemingly floating 
through the air, and then, as if by magic, 
disappearing in the rose petals, whence she 
came. 

The entrancing strains from “The Tales 
of Hoffman” die away, slowly the soft lights 
become brighter and brighter, yet, there we 
of the audience sit, spell-bound, scarcely 
able to realize that the graceful miniature 
dancer is a real, live adult, dancing behind 
the stage, whose image through a set of 
mirrors, has been transformed ihto a little 
fairy. Naturally, we want to know how this 
effect is accomplished. 
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Upon visiting back-stage we are shown a 
comparatively simple arrangement. consisting 
mainly of two mirrors at right a..-'es, placed 
near the ground. Into them the image of 
the dancer is thrown against a darkened 
background. This image is then reduced in 
size by a parabolic mirror in the rear, which 
reflects the greatly reduced image against 
the background of the rose and vase. 

The illusion is perfect; and upon seeing 
this comparatively simple equipment, we 
wonder why more of these charming little 
Tanagra theatres are not being used in 
America. 

Naturally, the arrangement need not be 
confined to vases and dancers. Very striking 
effects may also be obtained, by displaying 
a fish bowl or an aquarium on the console, 
within plain view of the audience, in which 
the effect of a swimmer disporting herself 
among strange fish and deep-sea creatures 
is presented. This swimming illusion may 
be accentuated by the crawling and stroking 
motion of the actual performer, who is sus- 
pended back-stage by a thin wire invisible 
to the audience. The illusion of angels de- 
scending from heaven may thus be accom- 
plished, and the effect of other forms of 
expensive trick-staging and film photography 
may be produced at a fraction of the cost 
of methods heretofore employed. 

Shop windows, too small to allow proper 
display of merchandise by living models, 
have also effectively used the Tanagra the- 
atre system by employing space back of the 
window. In this manner it has repeatedly 
been possible to stage entire miniature acts, 
displaying special merchandise and demon- 
strating them before such crowds that traffic 
was aciually halted. To the uninitiated the 
effect is quite baffling and in a comparatively 
short time the advertising value derived 
therefrom more than pays for the cost of the 
equipment. 


. * * * 


Sound Waves and the Architect 


Unt quite recently there was no such 
thing as a science of architectural acoustics. 
In designing auditoriums, architects worked 
largely on the hit-or-miss basis. When the 
auditory properties of a room turned out 
good, it was a sheer stroke of luck. When 
they turned out bad, all sorts of partly suc- 
cessful, partly futile efforts were made in 
an attempt to correct the mistakes. 

The chief acoustic factors with which the 
architect must deal in designing an audi- 
torium are the materials for the walls, the 
ceiling and the floor; also the shape of the 
room. An ingenious method of sound-wave 
photography has been developed at the 
Riverbank Laboratories, Geneva, Illinois. 
Thus, it becomes possible to study the acous- 
tical properties of any given architectural 
design. First of all, plaster of paris models 
of a horizontal section and a vertical section 
of the auditorium are prepared, exactly to 
scale. 

The apparatus by means of which this is 
accomplished is shown in diagram on next 
page. A plaster of paris model of the ten- 
tatively designed auditorium is placed over 
and around the apparatus for making elec- 
tric spark. The latter creates a single sound 
wave and an instant later there comes 
another flash for the purpose of photograph- 
ing (literally, it is not photographing, but 
“shadowgraphing”) the shadows of the re- 
sultant waves on a photographic plate. 

Inasmuch as sound travels at 1,100 feet 
per second, depending slightly on tempera- 
ture, and since we are dealing with waves at 
most only a few inches from their source, 
it is evident that in these experiments we 
are dealing with very small time intervals; 
these lie, in the average case, between 1/1000 
and 1/20,000 of a second. 

The control of the sound-producing spark 
and the light-producing spark is accom- 
plished by means of trigger gaps which are 
struck in rapid succession by a bullet fired 
from a high-power rifle. The trigger gaps 


can be spaced closer or farther apart, in 
order to secure the desired time interval. As 
the rifle bullet passes through each trigger 
gap, it permits the high-tension electric 
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Jhe PLUS in Lumber 


delivered personally to 
the Industrial Lumber 
User by the 86 Weyerhaeuser 


Lumber Representatives 


ANY purchasing agents for industrial concerns will re- 
member when the Group Selling Plan of the Weyerhaeuser 


mills first placed at their disposal the combined output of 17 
complete manufacturing units through one direct, personal 


representative. 


This pioneering move in Lumber Service brought a new 
breadth of contact between the industrial lumber user and 
lumber producer. Not merely in the buying and selling of lum- 
ber but in the ever growing contribution of scientific lumber 
knowledge to the industrial world—resulting in many efficien- 


cies and economies. 


As this industrial service has developed here are the PLUS 


Dependable Source of Lumber Supply— 
including 12 species. Among them are Doug- 
las Fir, Pacific Coast Hemlock, Western Red 
Cedar, Pondosa Pine,Western Larch—and 
the finest of Genuine White Pine. 


The right wood for each purpose. You 
might talk your problems over with the 
Weyerhaeuser Representative. Get his 
recommendations. What Weyerhaeuser 
has contributed to crate users, for instance, 
is industrial history. 


The species and grade you order — not 
some kind of lumber that somebody else 
thinks is good enough for you so long as 
you don’t know the difference. 


And at the right price. About this price 
matter a good deal of confusion still exists 
in the minds of many buyers as to just what 
the proper species and grade designation 
really is for the lumber they are using. If 
it’s actually No. 3 White Fir the buyer nat- 
urally penalizes himself when he calls for 
prices on No. 2 Spruce. The safe thing for 
him to do is to let the Weyerhaeuser man 
specify it for him in the recognized Asso- 
ciation standard terms of the lumber 
manufacturer. Then all of his bidders will 
be bidding on the same basis. 


factors delivered today by the 86 Weyerhaeuser Representatives: 


) 
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Lumber of standard grades and uniform 
in grade time after time. The specification 
of lumber by obsolete, local or special grade 
names may get you a cheap price but not 
the same lumber. 


Full tally, species, grade and quantity. 
About this matter of tally, you can buy lum- 
ber today on different units of measure- 
ments: board feet, surface feet and lineal 
feet. Therefore, it is well to specify the unit 
of measurement you are buying—and then 


to know that it is actually delivered. 


Lumber scientifically logged, manufac- 
tured, processed and seasoned. 


Resources of 17 saw mill plants, served 
by modern logging camps in as fine stands 
of timber as grow anywhere. 


Shipment within 24 hours, if necessary, 
from three fully equipped Distributing 
Plants at Baltimore, Portsmouth and Min- 
nesota Transfer. 


The personal interest of Weyerhaeuser Men 
in each of the customers they serve—an as- 
set that the man who forever shops around 
for a “cheaper price” never dreams of. 


Why not let the Weyerhaeuser man tell you personally what he can do for you? 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL MINNESOTA 


Producers for industry of pattern and flask lumber, factory grades for remanufacturing, 
lumber for boxing and crating, structural timbers for industrial building. And each of 


these items in the species and type of wood best suited for the purpese. 
Also producers of Idaho Red Cedar poles for telephone and electric transmission lines. 


Weyerhaeuser Forest Products are distributed through the established trade channels by the Weyerhaeuser Sales Compsay, Spok 
with branch offices at 208 So. La Salle St., Chicago; 285 Madison Ave., New York; Lexington Bidg., Balti 


» Washington, 
; and 806 *:."mouth Bidg., Minneapolis; 








and with representatives throughout the country. . 
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Every Time You Dress 
give yourself the delight 


; a on ’ of slipping into cool, 
Next to mys ‘e \ fresh “B. V. D.”! 

like BYD, (e 0 & There are two prime se- 
Seq crets of summer comfort. 
One is to have the night 
underwear; the other is 
to have enough of it! 


Get plenty “B. V. D.” 
Always look for the label. 
Nothing without it can 
bring you the Matchless 
Comfort, Fit and Wear 
which have given 
“B. V. D.” world-leading 
popularity. 

From its specially treated 
nainsook, woven in our 
own mills, to the last de- 
tail of its scientific con- 
struction, “B.V. D.” is an 
underwearwithdifferences 
that count. Write for our 
free booklet, “Why the 
Knowing Millions Say: ‘Next 
to MyselfI Like‘B.V.D.’ Best!’” 


| Be Sure to SEE it’s “B. V. D.” 


/ It ALWAYS Bears this 
Red-Woven Label 


MADE FOR THE 


BEST RETAIL TRADE 
(Trade Part Rag US Por Of end Forge Comers 
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The B.V.D. Company, Inc., N. Y. 
Sole Makers 
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inspires the confidence of y 
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in the selection of his at- y 
tire. He wears Florsheim 
Shoes because they create 
a favorable impression. 


Most Styles $10 
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The apparatus for the study of the sound waves produced when a high-powered 
rifle is fired. The details are explained in the text 


charge to pass from the condensers to the 
respective spark gap. The condensers, in 
turn, are charged by means of a static ma- 
chine, well known to the physics classroom. 

In the diagram, an ordinary photographic 
plate P, is placed at end of shadow box, B. 
Upon this plate an intense electric spark at 
L casts a shadow of anything between it 
and the plate. If, therefore, an earlier spark 
at S has produced sound waves, the shadows 
of those waves will fall on the plate. VW’ 
represents expanding sound wave, and V 
represents its shadow on the plate. Small 
disks D’ prevent the sound spark from fog- 
ging the plate. R’ and R are the stand and 
shadow, respectively, of sound spark gap. 
The two spark gaps are controlled by trigger 
gaps ST and LT, respectively, which in turn 
are operated by a bullet M from a high- 
power rifle which passes through them, thus 
permitting high-tension electric charges to 
jump across the trigger gaps and operate the 
two spark gaps in rapid succession. The 
high-tension electric charges are supplied by 
condensers SC and LC, on stands O and 0’, 
which are charged by the static machine at 
the left. The switch H prepares the con- 
densers for a charge or discharge. B is a 
sand box to catch the high-power bullet. 

By studying the cryptic lines on the photo- 
graphic plate obtained with this sound-wave 
photography apparatus, the skilled technician 
interprets the performance of the architec- 
tural design. Thus it becomes possible to 
test the architect’s plans while they are still 
in the blueprint stage. 


* * * 


Electrical Treatment Fails to 
Influence Plant Growth 


Experiments for testing the influence of 
electricity .on plant development have been 
conducted in various places and under vary- 
ing conditions of refinement during the past 
75 years. Results have varied so much that 
at the present time there is still a diversity 
of opinion concerning the influence of elec- 
tricity on plant growth, says the United 
States Department of Agriculture. 


Some of these experiments in “electro- 
culture” indicate that the yield of crops can 
be materially increased by electrical treat- 
ment. Others, conducted along similar lines, 
fail to show any marked response to the 
treatment. The United States Department of 
Agriculture has failed to discover any marked 
reaction of plants to electrical treatment in 
any of the experiments in which it has had 
a part. 

In the department tests the application of 
electrical force to plant life was made by 
means of a charged network placed over the 
growing crops, high enough to permit of 
their cultivation with horse-drawn imple- 
ments. In most of these tests the potential 
of the network was approximately 50,000 
volts. The network was charged throughout 
the night, from late afternoon until early 
morning, the plants being subjected to elec- 
trical treatment about 656 hours in all, ex- 
tending over the period from June 20 to Sep- 
tember 16. Yields of the vegetable crops 
so treated were so lacking in uniformity that 
no great dependence could be placed on the 
results. And furthermore, only in one of 
the ten trials recorded did the treated plat 
show any evidence of a substantial increase 
in yield when compared to the check plats. 
Experiments of this nature have been con- 
ducted by the department over a period of 
eight years during which time no _ well- 
defined increase in yield of the crops tested 
has been secured. 

The department tests were conducted 
under the same general experimental proce- 
dure as that employed in experiments which 
were conducted in England in which the 
electrical treatment is reported to have in- 
creased yields. 

A report of the work done by the Depart- 
ment of Agriculture has just been published 
and includes also a brief account of other 
investigations in the field of electroculture. 
The report is known as Department Bulletin 
No. 1379, Electroculture. A copy may be 
secured while the supply lasts by writing to 
the United States Department of Agriculture, 
Washington, D. C. 





A study of the acoustical properties of a model church. The black spot and its 
support are shadows of the disk and support of the sound gap. The mass of 


bubbles on the disk is due to the heat of the spark gap. 


The spread and 


reflexion of the sound waves show clearly 
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Learning to Use Our Wings 


Aircraft are beirig put to use in peace as well as in war. 


This depart- 


ment will keep our readers informed of the latest 
facts about airships and airplanes 
Conducted by Alexander Klemin 


In amp. | Daniel # Cage nheim School of aavenausion, New York University 
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Admiral Moffett demonstrating to the House Committee on Naval Affairs plans 
for a giant airship of 6,000,000 cubic feet capacity, nearly three times that of 
the Shenandoah, and carrying five airplanes for defensive purposes 


Superairships 

HE disaster of the Shenandoah was far 

from convincing the Navy that the con- 
struction of large rigid airships should 
henceforth be abandoned. Admiral William 
A. Moffett has convinced the House Com- 
mittee on Naval Affairs that development 
of this type of aircraft must continue. A 
bill now before the House calls for the 
construction of two giant airships far larger 
than the Shenandoah. They are to have a 
capacity of 6,000,000 cubic feet, a length 
of 785 feet and a diameter of 122 feet, as 
compared with the Shenandoah’s 2,100,000 
cubic feet of gas volume, length of 680 feet 
and diameter of only 79 feet. They will 
cost $4,000,000 a piece, or about twice as 
much as the cost of the Shenandoah. 

Is there any justification for such con- 
struction in increased sizes? Admiral Mof- 
fett gave many powerful arguments to the 
critical House Committee. The volume of 
an airship goes up as the cube of its linear 
dimensions; its surface and area projected 
on the line of the wind only as the square 
of the linear dimension. Hence the larger 
the airship the less the power required pro- 
portionately to drive it through the air at 
the same speed. The Shenandoah could only 
make 64 miles an hour. The proposed air- 
ship would make 85 miles an hour, and 
increased speed makes not only for greater 
military utility but also for increased safety 
by virtue of ability to outspeed a storm. 
Also, with the larger airship a stronger 
hull, and an increased radius of action are 
possible. The military load carried also 
increases. 

The airship which is shown in our photo- 
graph would be able to carry in addition to 
fuel for a range of 7,000 miles, five or six 
fighting airplanes, and machine gun plat- 
forms at many points. Filled with helium 
gas so that it is not highly vulnerable to 
gun fire and provided with these machine 
guns, and readily releasable airplanes, the 
proposed airship would be able to fight off 
even a powerful airplane attack. Moffett 
summarizes the military advantages as fol- 
lows: 

“With an airship such as can be built, I 


would not hesitate to venture into any the- 
atre of operations for the purpose of obtain- 
ing information of the enemy forces. If an 
enemy airplane is encountered and flies over 
the airship firing bullets into it, the holes 
made in the gas cells will be stopped by 
the crew before any considerable loss of 
gas is encountered.” 

This revival of interest in large airships 
is strengthened by the fact that the British 
Government is actively pushing the construc- 
tion of two airships, likewise of 6,000,000 
cubic feet each, to be used on completion 
in an Imperial service from Cairo to Kara- 
chi, India. One of these is to be built of 
stainless steel and will be equipped with 
heavy, oil-burning engines to offset the dan- 
gers of the inflammable hydrogen which 
Great Britain is forced to use for lack of a 
supply of helium. The other British air- 
ship is to use gasoline engines and to have 
a structure of duralumin. The lead of the 
ultra-conservative English is not to be dis- 
regarded. 


A Novel Engine Mounting 

HE Udet Company of Germany has re- 

cently brought out a four-engined pas- 
senger plane, with the engines spread out 
under the wing. A pilot and a navigator 
occupy a cockpit at the front part of the 
central fuselage where their vision is scarcely 
impeded in any direction. The passengers 
are seated in eight comfortable armchairs 
in a roomy cabin, to which ingress is but a 
matter of a high step from the ground 
through a large door. 

The plane has every indication of an ex- 
cellent design. But it is the engine mount- 
ing which is most interesting. The use of 
four engines is a safeguard against engine 
failure, since flight should be possible with 
any two engines out of commission, or at 
least with an engine on either side out of 
commission. The placing of engines on 
the wings of a monoplane offers many diffi- 
culties however. The propeller placed in 
front of a wing may influence its efficiency 
unfavorably and the itself 
is hard to streamline. 

The Udet Company has met these diffi- 


engine nacelle 
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Steel Sheets fie Resist Rust! | 


An alloy of 





HE destructive enemy of sheet metal is rust. 


copper gives to Steel Sheets and Tin Plates the highest de- 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 








~ Apollo 


BEST BLOOM & GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 


Black Sheets for all Purposes 


AUTOMOBILE SHEETS— ELECTRICAL SH! "TS 
DEEP DRAWING AND STAMPING STO... 
TIN AND TERNE PLATES 


Apollo Galvanized Sheets, made continuously since 1884, are : 
the best known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Keystone Copper Steel for the base metal. 
This copper-steel alloy is particularly adapted for roofing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-resistance. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Materials. Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products. Send for Facts bookl<<. 


Sheet eMill Products ©ineMill Products 


Black Sheets for all purposes, Apollo American Coke and American Charsos! 
and Apolio-Keystone Copper Stee! Gal- Bright Tin Plates, Taggers Tin, Ameri- 
vanized Sheets, Oulvert and Tank Stock, ¢ ,/ ©can Old Style and American Numethodd 
Formed Roofing and Siding Products, * i, Roofing Terne Plates, MF Roofing Tin 
; Special Sheets for Stamping, Automo- § Piates, Black Plate for al! purposes: 
| bile Sheets, Electrical Sheets,Stove and Enameling Stock, Stove Pips and El. 
, Sheets, Barre] and Keg Stock,etc. bow Stock, Special Stamping Stock, ete. 


! ate Sheet 7 Tin Plate Company 


General Offices: Frick Building, Pittsburgh, Pa. 


=— == DISTRICT SALES OFFICES =~ : = 
Cincinnati Denver Detroit New Orleans New York Philadelphia Pittsburgh 
ixport Representatives: UnrreD StaTEes Steet Propvcts Co., New York Oity 
| Pacific Coast Representatives: UntTrEep States STEEL Propvucts Oo., San F rancisco, Los Angeles, Portland, Seattle 
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ROM teeth to tem- 

per, every important 
point about a Simonds Saw 
or File reflects Simonds 
near-century experience in 
making the finest cutting 
steel. It pays to specif Bring your cutting 
“Simonds” when buying  rebms to cating 


SIMONDS SAW AND STEEL COMPANY 
















“The Saw Makers” Established 1832 
Fiechburg, Mass, 
Braneh Stores and Service in Principal Cities 




















Production Jumps When the Goal’s Set 


From marking time to making records:—that’s an eas 
jump for any machine. oo ey jumps to the ee 
you set, when you put on a Veeder Counter. For the 
work is recorded as fast as produced, and produced 
as fast as you want it recorded—due to the way it is 
watched with a 





The large Set-Back Rev- 
olution Counter at right 
is less than \% actual 
size. The emall Revolu- 
tion Counter below is 
shown nearly full size. 








The Set-Back Revolution Counter above re- 
cords the output of the larger machines where the revolu- 
tions of a Tica operations or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. Pr rice, with four figures, as 
illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will subtract if run backward. Price, $2.00. 








There’s a VEEDER to fit every machine—and every need 
in production-getting. The Veeder booklet shows scores 
| of counters; write for this free guide to cheaper production. 


The Veeder Mfg. Co., fatto | 
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A rear view of the four-engined Udet monoplane. The passenger proceeds to a 
roomy cabin by a door which is not far from the ground and is large enough 
to avoid any effort in entry or exit 


culties in an ingenious fashion. The pro- 
pellers are “pushers” not tractors; therefore 
they do not interact with the wing. There 
being no propeller in the way, the front of 
the engine nacelle can be beantifully stream- 
lined. And, as the propellers are driven 
through a fairly long transmission shaft, the 
rear of the engine nacelle is also of the 
best aerodynamical form. While the intro- 
duction of a transmission shaft may not 
please the conventional designer, the de- 
crease in air resistance achieved thereby is 
of real value. 


Ideas 

4) VEN though the art of aviation is yet 

4 young, aeronautical conceptions have a 
tendency to become stereotyped. It is re- 
freshing to read in Aviation an article on 
“Possible Lines of Aeronautical Develop- 
ment,” which embodies radical yet plausible 
suggestions. 

It seems to be the consensus of opinion 
that passengers will not make use of para- 
chutes. The design of a parachute which 
should waft the passengers to safety without 
their own volition is fraught with difficulties. 
Why not make the rear part of the central 
fuselage readily detachable and so designed 
as to carry the lower wing of a biplane and 
the tail surfaces with it? With very careful 
design it might be possible to make this 
rear portion an independent glider. In case 
of fire or other impending disaster, the pilot 


would pull a lever and guide his auxiliary 
airplane to safety. There are in such a plan, 
structural difficulties, difficulties in balanc- 
ing the craft as a whole and the glider 
separately, and at the moment of separation 
trouble might be experienced in the dis- 
turbed air. Still, the idea is worth thinking 
about. We are told that Edison himself has 
been thinking along these lines. 

Devices for reducing landing speed are 
innumerable. Perhaps the most noteworthy 
is the Handley Page slotted wing, (already 
described in these columns) with which it 
is possible to increase the lifting capacity 


of a wing 100 percent at the moment of . 


landing. Now comes the idea that a very 
thick monoplane wing might be so arranged 
that the under part of the wing would at a 
given moment drop a few feet below the 
main wing, thus converting the monoplane 
into a biplane and providing extra lift. If 
used in conjunction with the Handley Page 
slot, the increase in lift would be very pow- 
erful. Perhaps the mechanical difficulties 
might not prove insuperable. 


A Daring Conception 
HE well known German constructor, 
Junkers, recently exhibited at a Swedish 
aircraft meet a model of a proposed air- 
plane which is decidedly novel in concep- 
tion. The airplane is to consist of a large 
wing, 180 feet in span, and without external 
bracing, with a depth of 6% feet at the 





A side view of the Udet monoplane. 


It utilizes four engines as a safeguard 


‘gainst power plant failure. It is always difficult to streamline the ordinary 

engine nacelle, where the propeller is mounted directly at the front of the 

engine. The difficulty is overcome by placing the propellers in back of the 
engine and driving them by a transmission shaft 
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center section. There is no fuselage of the 
usual type and the passenger accommoda- 
tions are to be entirely within the wing, 
with large “skylight” windows to provide 
lighting and illumination. 

A special sound proof compartment is 
designed to minimize the noise of four 1,000- 
horsepower, oil-burning engines, to be built 
on the Diesel engine principle. Two rudders 
are fixed at the rear edge of the wing, and 
the elevator is to be carried on two horns 
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A 12-foot model of the Junkers flying wing 


controls need not have relatively the same 
power. But a great deal of both theoretical 
and wind tunnel investigation would be nec- 
essary before this viewpoint could be ac- 
cepted. 


A Vivid Strength Test 
UNKERS’S conception of the Aying wing 
may be treated with respect because he 
does build excellent airplanes of more con- 
ventional type. The two illustrations show 





© Serston, New York 


or booms ahead of the wing. Wind tunnel 
results are said to have been entirely satis- 
factory. 

Engineers are generally of the opinion 
that no matter how large an airplane must 
be, it must still have conventional forms 
for control and stability. Is the rudder 
control sufficient, seeing that the leverage 
of the rudders is so small? And the same 
question arises in reference to the elevators. 
Perhaps the idea is that a very large ma- 
chine is more likely to keep on an even 
keel and normal flight attitude, and that 
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P. and A. rnows 


Testing the wings of the Junkers all-metal plane 


one of his latest planes, a large three- 
engined, all-metal airplane which is main- 
taining a service between Amsterdam in 
Holland and Malmé in Sweden. It accom- 
modates 14 passengers in a roomy cabin 
and two pilots in a cockpit placed at the 
forward end of the fuselage. 

It is customary to test airplanes by in- 
verting them and loading them with piles 
of sand bags in a manner simulating the 
forces in flight. Placing 61 men on the wing 
is a vivid and imaginative method of demon- 
strating the strength of an airplane. 
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A good idea of the size of the Junkers three-engined, all-metal plane may be 
gathered from the small two-passenger plane standing under it 











How Wisconsin Gives 
More-for-the-Money 


BY delivering More Power per 

Cubic Inch, every motor in 
this great line of Sixes and Fours 
nets a clean-cut gain to manu- 
facturer, seller and user. 


In Wisconsin Motors, the funda- 
mentally sound overhead valve 
design has been developed to re- 
markable efficiency. 


A little more power from each 
cubic inch of piston displacement, 
a little more mileage from each 
gallon of fuel and oil, a little more 
time between “overhauls” —add 
these and you have piled up a 
very real gain. It’s particularly 
noticeable in the bus field, where 
costs can mount so quickly. 


WISCONSIN MOTOR MFG. CO. 
MILWAUKEE WISCONSIN 


Wisconsin Motors are manufac- 
tured in a full line of Sixes and 
Fours, with power range from 
20 to 120 H. P.—for trucks, 
busses, tractors and constr-ic- 
tion machinery. 











A Commercial Success 


Retreading 
With the Nestler Rubber Fusing Process 


Get into this growing 
business NOW! 


D° you want a permanent, profitable business in 
your own name? Today’s best business oppor- 
tunity is re-manufacturing pneumatic tires with the 
famous patented Nestler Rubber Fusing Process. 
The Nestler Process answers car owners’ demands 
for a practical way to use a tire for its full life. 
By the Nestler Process a tire’s life is doubled and 
the car owner makes a net gain of half his tire bills. 


Established Nestler Shops, large and small, are 
working day and night, increasing production and 
rolling up substantial profits. There are hundreds 


of Nestler Shops now. There’s room for thousands. 


The Nestler Rubber Fusing Process is a scien- 
tifically correct tire re-manufacturing process: (1) 
The surface rubber is de-vulcanized; (2) the full 
depth of tread is built up with uncured rubber; 
(3) clamping in moid forms new non-skid design: 
(4) curing in patented automatic Nestler Steam- 
less Vulcanizer completes the tire. Note: In cur- 
ing, a perfect fusion or welding of the new and old 
rubber takes place. 


Previous experience and technical knowledge not 
necessary. Only moderate capital required. Prac- 
tical instruction given ali licensees. Nestler coop- 
erates by saving you money on rubber, by sales and 
advertising service and by offering sound, friendly 
business advice at ali times. 


Write today for the full facts concerning this un- 
usual business opportnnity. Two books, now ready, 
tell how and where to start, how much money you 
need and how much money you can make. We’ll 
gladly send them. Write today! 





SCIENTIFIC AMERICAN 


Emil Nestier, the discoverer 

of the Nestler Rubber Fusing 

Process a designer of 

Nestler Steamless Equipment, 

the recognized authority on 

tire re-manufacturing and 
tire service. 


NESTLER LICENSEES 
ARE ENTHUSIASTIC 
NESTLER BOOSTERS: 


From $780 Year Store to 
$8200 Buildirg in One Year 

“In a littie more than a 
ear we have built up the 
rgest tire service in this 
city without any ereviess 
tire experience. m a $65 
a month shop where we 
started we have just taken 
an $8200 a year building to 
take care of steadily increas- 
ing demand.” 


Doubles Established Tire 
Service 


“In the first three months 
we have been using the 
Nestler Process and equip- 
ment we have more_ than 
deuubled our business. Work- 
ing conditions | have been 
greatly improv 


Tires Give Satisfaction 

“In the past year I have 
retreaded hundreds of pas- 
senger car, truck and busi- 
ness car tires. The mileage 
delivered was more than suf- 
ficient to make customers 
mighty pleased with the ser- 
vice. 


Working 14 Hours a Day 

am working my plant 

14 hours a day, and all m 
york is enxaxed days ahead. 

will in about one week 

iol you an order for more 


equipment, which is alrea 
urgently needed.’ 


New York Names ont ae on 


NESTLER RUBBER FUSING CO., INC. 
Dept. N6 245 W. 55th Street 























PATENTS 


TRADE-MARKS 
DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


WOOLWORTH BUILDING 
233 Broadway, N. Y. C. 


SCIENTIFIC AMERICAN BLDG. 
Washington, D. C. 
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Books and Information on Patents 
and Trade-Marks by Request. 
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An Interesting Landing Gear 


OR many years designers have been 

turning their attention to _ internally 
braced wings, in which all external struts 
and wires disappear and the aerodynamic 
resistance of the wing truss is considerably 
diminished. The German engineer, Dornier, 
has extended this principle of internal brac- 
ing to the landing gear—which in the con- 
ventional type has an air resistance of 50 
percent or more of that of the body of the 
airplane. 

The principle of his landing gear is illus- 
trated in the appended sketch from Zeit- 
schrift fiir Flugtechnik. The landing gear 
has no axle and no bracing wires. Two 
very strong struts are the only projections 
from the fuselage to hold the wheels. These 
struts pivot about a pin which is hidden in 
the fuselage, and the rubber shock-absorber 
cords are also entirely hidden within the 
fuselage, as can be seen from the drawing. 

The internal bracing and shock-absorption 
of the landing gear is a great advance in the 
aerodynamic refinement of the airplane. 





























A heavy caterpillar tractor attached to 
the bow of an airship on the ground 


A Tractor for Airships 
oo handling of a large airship on the 
ground is always a difficult problem, 
which even the mooring mast does not solve 
entirely. A recent patent of the German 
Zeppelin Company suggests aid. 
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hadel & Herbert 
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An internally braced landing gear with 

the shock-absorbing mechanism in the 

fuselage so that resistance is reduced 
to a minimum 


The airship is anchored at a point near its 
bow, by the intermediary of springs or other 
shock-absorbing devices, to a very heavy 
caterpillar tractor. 


Flying Upside Down 

HERE is no theoretical reason why an 

airplane should not fly upside down in- 
definitely. There must be sufficient power to 
counteract the inefficiency of the wing in 
such flying, the aviator must be physically 
capable of withstanding a flow of blood to 
the head, and the engine must somehow be 
supplied with fuel even though the carbur- 
etor is high above the main gas tanks. By 
the simple expedient of placing a tank of 
gasoline well below the fuselage on an Avro 
training plane, G. F. van Damme, of the 
Belgian Army, has flown upside down for the 
record time of two minutes and 27 seconds. 


A Huge Mooring Mast 
HUGE mooring mast has been erected 
at Cardington, England, which is to be 

the English terminus for the projected Brit- 
ish Empire airship service, in which airships 
of 5,000,000 cubic feet are to be employed. 
This mast is no longer the slender structure 
that was once customary, but a broad and 
solidly braced tower, 200 feet high. It is to 
be provided with passenger elevators, so that 
passengers will experience no discomfort in 
finding their berths aloft. 


A huge mooring mast erected at Cardington, England, to serve as the English 
terminus of the projected British Empire airship service 
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An Alaskan “Dry Land” Gold Dredge 

Often people’s love of creating some kind 
of mechanical contrivance that they can call 
all their own leads them astray as to its 
economic practicability. A reader in Seattle, 
who recently returned from a prospecting 
trip in Northern Alaska, sends us the photo- 
graph of a contraption which illustrates this 
point. It is a “dry land” dredge, designed 
to dredge gold on dry land. 


Scientific American, 
Gentlemen: 

Apparently some old “Sourdough,” 
observing the enormous amount of 
gravel dug up by large million-dollar 
gold dredges, conceived the idea of a 
dredge to operate on dry land. Cleary 
Creek, richest of the Fairbanks gold- 
mining district, if not of all Alaska, was 
selected for the “experiment.” The tail- 
ings piles, from which $26,000,000 had 
been sluiced, remained upon the surface 
and were expected to yield as a “pay- 
streak.” 

Those who are at all familiar with 
dirt-excavating machinery will readily 
note the several buckets to the left, 
which elevate (or were designed to 
elevate) the “pay-dirt” to a hopper, the 
“grizzly” or revolving screen which re- 
ceives the material and sorts out the 
gravel, and the conveyor belt which dis- 
poses of the coarse stuff which is too 
large to drop through the screen into 
the gold-sluice below. The boiler to the 
right furnishes steam to operate an 
engine which drives the mechanism and 
pumps water into the screen and gold- 
sluices. 

The contraption, as is true of most of 
these impracticable freakish devices, was 
not a success and has been abandoned. 

The gold-bearing creek channels 
among the barren hills surrounding 
Fairbanks have produced $90,000,000 to 
date. 

M. H. Guise. 





To Tell Precise Solar Time 
Mr. Hawkesworth, who is the originator 
of the method of telling solar time described 
in a letter contributed to our January issue, 
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gives us his final and authoritative determi- 
nation on this interesting subject: 


In the Northern Hemisphere: Imagine 
a huge clock-face around the Pole Star, 
with 12 above, and six below—in the 
usual fashion. Take as our hour hand 
upon this imaginary clock-face the two 
stars called the “pointers” of the Great 
Bear or Dipper. Read the hour indi- 
cated thereby, and add to it the number 
of months, and fraction of a month, 
elapsed since January 1. Double this 
sum, and subtract it from 524% or 28% 
or 414, the test for which of these three 
Constants we must use being that the 
remainder must be positive, yet less than 
24. The result will be the true solar 
time—reckoned from midnight—with 12 
to 24 for pM. time. 

For example: on the evening of Sep- 
tember 27, being 8.9 months after Janu- 
ary 1, the two pointers are at 7 upon 
our imaginary clock-face, the Dipper be- 
ing below, and to the left of the Pole 
Star. Doubling 7 + 8.9 gives 31.8. Sub- 
tracting from 52.25 gives 20.45. So that 
our solar time is 20 hours 27 minutes, or 
8 hours 27 minutes P.M. 

In the Southern Hemisphere: Again 
imagine a huge clock-face around the 
South Pole, with 12 above and six be- 
low. And for our hour hand take the 
two stars (alpha and gamma Crucis) 
forming the upright of the Southern 
Cross, since these point almost precisely 
to the South Pole. Read the hour indi- 
cated by the slope and direction of the 
said two stars; and subtract the number 
of months and fraction of a month, 
elapsed since January 1. Double this 
difference, and if the remainder be posi- 
tive, add it to 6, or if it be negative, 
subtract it from 30. The result will 
be the true solar time—reckoned from 
midnight—with 12 to 24 for p.m. time. 

For example: on the evening of July 9 
the Southern Cross lies on its side to the 
right of the South Pole, so that its up- 
right indicates 3 upon our imaginary 
clock-face. The elapsed months are 6.3, 
which subtracted from 3 gives us —3.3— 
a negative. Doubling this, and subtract- 


ing it from 30 gives 23.4. So that our 


What is it? 
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You Should 
Install Man 
Cooling Fans 


Man Cooling Fans will 
cool the “hot spots” in 
your plant 

—will keep men “‘on 
the job” regardless of 
summer heat 


—will cut your labor 
turnover on jobs re- 
quiring high tempera- 
ture treatment 


—will cast a cool, re- 
freshing breeze in any 
desired direction at 
any time 


—will enable men to 
work on hot products 
with less delay 


—will enable men to 
work longer shifts 


—will speed up produc- 
tion and increase your 


Your wp = 





Keep production : 
with man cooli 





Every time you turn on the desk 
fan that makes your office a com- 
fortable place in which to work, 
stop and think. 


What are the men doing who are 
sweltering away on the hot jobs in 
your plant? What relief have they 
from stifling heat? Is the t:eat going 
to interfere with your production 
schedules? Will you have to hire 
more men to meet your shipping 
dates? Is your labor “turnover 
season” opening up? How much 
more efficient and contented would 
the men in your shop be with relief 
from the intense heat? 


American Blower Man Cooling 
Fans are like giant desk fans. They 
provide cool, refreshing breeze on 
the “hot spots” in your plant. They 
will make your men contented, en- 
able them to work longer shifts dur- 
ing terrific heat and make it pos- 
sible for you to meet production 
schedules that would otherwise be 
out of the question. 


Fortify your shop NOW against 
delays and losses caused by exces- 
sive heat by installing American 
Blower Man Cooling Fans. 


AMERICAN BLOWER COMPANY, DETROIT, MICH. 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONTARIO 
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VENTILATING, HEATING, AIR CONDITIONING, DRYING, MECHANICAL DRAPT 








MANUFACTURERS OF ALA TYPES OF AIR 
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Up, Through and Out 
with Double-Tractions 


Powerfully built with 
eightyground-gripping 
cogs giving utmost 
tractive power, these 
big Firestone Double- 
Tractionsmoveloaded 
trucks up, through and 
out of excavations 
that look impossible. 


Tough, resilient, 
slow-wearing com- 
pound, carefully cured, 

MOST MILES PER DOLLAR 


Firestone s 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER UfS% ingame, 


insures longer mileage 
with no sacrifice to 
cushion‘ng. Large vol- 
umes of rubber, with 
high profile, absorb 
road vibrations. 


Get Most Miles per 
Dollarout of your tires 
andrealize‘‘mostmiles 
per day” from your 
trucks. See your Fire- 
stone dealer — today. 




















JEWELRY WORK 


LEARN WATCHWORK AND ENGRAVING 


A fine trade commanding a good salary and your 
services always in demand or you can 
start in business for yourself. At 


BRADLEY INSTITUTE 


The greatest school for 


INVENTIONS PERFECTED 
MODELS MADE 


tn a fully equipped machine shop | 
Manalacture Dies, Tools, Jigs and Fixtures of Precision 


Let us manufacture and act as your factory 


<> 301 W. Grand Ave. || “ 
Moore & Co. LTS Ghicage, &. ste 
£ Tel. Del. 1819 | - 
— 
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dress Horologicel Dept 
Bradley Polytechnte Inst... Peoria, 
Il., for our latest catalogue 














GEARS 


All Hinds-Small 


The most accurate made and prices 
nabie 
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Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 Seuth Jeflerson Street  Chicage 








Going to Travel? 


_— Then by all means refer to the travel section of 
Harpers Magazine—Every month you will find 


Inany alluring suggestions and the annonnce- 
ments of a large number of Tourists Agencies. 
PA : EN I S Railroads, Steamship Lines, Resorts and Hotels. 
SAILING DATES IN EVERY ISSUE 
TRADE-MARKS 
DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


| PATENT ATTORNEYS 











For the convenience of our readers we will pub- 
lish each month the sailing dates for Europe 
and other countries together with the dates of 
special tours and cruises 


Feel perfectly free to write us—Our Travel Bureau 
will gladly furnish any information desired 


Harpers 


Associated ance 1846 with the Scientific American 
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Estimating distance without the usual triangulation methods 


solar time is 23 hours 24 minutes, or 11 
hours 24 minutes P.M. 

In countries on or near the equator 
the Poles are on the horizon, so that the 
Great Bear and the Southern Cross will 
be below the horizon in the autumn 
months. In which case we can turn to 
Cassiopeia’s Chair and, choosing Gamma, 
the star forming the midmost peak of 
the “W,” imagine a line connecting it 
with the Pole Star as our hour hand. 
Add the indicated hour to the elapsed 
months, and fraction of a month. Double 
the sum, and subtract it from 18.13 or 
42.13 or 66.13. The result—positive and 
less than 24—will be the true solar time 
—reckoned from midnight—with 12 to 
24 for the p.m. hours. 

This use of the Great Bear, or Cassio- 
peia’s Chair, or of the Southern Cross, 
as a convenient timepiece to check off 
the long hours of a night watch may 
commend itself to seamen. But a more 
valuable use would be to determine a 
ship’s or small boat’s position during 
stormy or cloudy weather when a sun 
observation at noon was unobtainable, 
since even a momentary glimpse of these 
easily recognizable stars would be sufh- 
cient at any time during the night. To 
increase our accuracy in measuring their 
slopes, or indicated time, we could use, 
say, a small piece of window glass, dia- 
mond scored with the ve. in a quad- 
rant, or even marked 30°, 60° and 90°, 
with soap or tallow. a. of 
course, the difference between the true 
solar time, so obtained, and the known 
time of any other meridian, given by 
radio, the ship’s chronometer or even a 
good watch, and that difference multi- 
plied by 15, would at once give us the 
number of degrees of longitude we were 
west or east of the said known meridian. 
The result would, no doubt, be merely 
approximate, but it would be vastly bet- 
ter than a wildly guessed-at dead reckon- 
ing. It would be priceless to ship- 
wrecked mariners, wind-driven for days 
in an open boat. 


Alan S. Hawkesworth, F. R. S. A. 


Must We Cease Using Them for Bait? 
We do not remember ever having read 
an ode to the lowly worm, but since receiv- 


ing a photograph from Paul E. Denton, show. 
species, 


ing the artistic tendencies of the 
we think the poets ought to get busy. 
Editor, Scientific American, 
Dear Sir: 

Do worms have a sense of the artistic? 

It would seem that they do, judging 
by a wonderful design made by them on 
the under side of a piece of bark picked 
up by Harry Stanton at his home in 
Chardon, Ohio. 

Stanton was putting some wood in the 
fire when a large piece of bark fell from 
a slab. He noticed a beautiful design 
on the bark. 

It was as if some artist had carefully 
planned and executed it. The appear- 
ance of the design looks as though it 
had been burned into the wood by some 
expert pyrographer. 

“I have been a farmer for many years 
and this is the first time I ever saw such 
a remarkable thing,” said Stanton. “The 
piece of wood is attracting considerable 
attention. There were many worms in 
the wood at the time I found it. You 
may be sure that I baked the wood to 
be sure they were all killed.” 

Paul E. Denton. 





A Surveyors Short-Cut 
That Editors are not emniscient is proved 
by the following: 

Editor of the Scientific American: 

Dear Sir: I wrote in the spring in- 
quiring if there was any “off hand” rule 
to work triangulation without logarithms, 
etcetra, and your reply was negative. 

Now, if one loses his logarithm tables, 
he can depend on getting out of his 
dilemma by using two factors that can 
easily. be remembered and which most 
educated schoolboys have in their heads, 
namely: Remember number of degrees 
(360) in a circle and the pi (3.1416) 
relationship of circumference to diam- 
eter. These require no elaboration to 
use and should be used by a method 
known as the “Noyes Rule”; (for simple 


field use it works to a minute accuracy 
for anything within five degrees), thus: 
with the vertex of the angle given and 
the length of chord, find distance of 
radii, i.e. distance of apex from the ends 
Rule: divide the degrees 


of the base. 














The design on this piece of bark wa¢ made by worms 
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in the circle (360) by the angle; multi- 
ply the quotient by the chord (which 
gives the circumference of circle); get 
the diameter by dividing the circum- 
ference figures by 3.1416 and _ then 
halve (divide by 2) this for the radius, 
or distance from the angle to the chord. 
This method was thought out by the 
incident diagramed on this pave. 

This principle can also be applied to 
find either of the other two distance. 

Anyone who loses this rule can easily 
grasp the idea and work it out, since 
its philosophy, when once understood, is 


simple. Field surveyors, and especially 
ordinary compass surveyors, find this 
rule very valuable as well as a great 


saver of time and expense where valleys, 
swamps, ponds, et cetera, are in the 
course of suvrey when no logarithms are 
at hand. 
Dr. B. is Noyes, 
Stonington, Maine. 
P.S.—I did surveying when a young 
man and devised this method years ago. 


Another Approving Reader 
The following letter speaks for itself. We 
are glad to have Mr. Foster’s words of com- 
mendation. 
We were sorry to be obliged to tell Mr. 
Foster that we do not know the whys and 
wherefores of the naming of Muscle Shoals 


—except that the shoals in the Tennessee 
River which mark the site of this much- 
talked-of development have been known 


locally for a long time by that name. 


Editor, Scientific American, 
Dear Sir: 

In reading my December Scientific 
American, it surely did me good to see 
someong give this eternally, execrable 
and as he puts it, “personally detested” 
continued-on-page-seventy-eleven, column 
—— till you tear your hair. Give it, 
I say, a good rap. It is analogous to a 
person sitting down to a table, ordering 
a meal, having a part of it served and 
after eating that serving, being informed 
that if he is still hungry and if he does 
not mind the inconvenience, he will find 
the remainder of his order in room num- 
ber ——. 

Like Mr. Lake, I, too, read the adver- 
tisements in the Scientific American. 
You would find in my copi. many of 
the lines underscored, for they contain 
real information, and often beautiful 
language, making modern advertising 
almost, if not quite, a science. For ex- 
ample, “New York-to-Chicago telephone 
cables completed, cost $25,000,000, and 
would take ten lines of poles, each 
heavily loaded with wires, to carry the 
circuits contained in this most modern 
artery of speech.” Or, in the advertise- 
ment “Cruising to the Caribbean,” 
“Cruising is the only kind of travel that 
means absolute rest. Long luxurious 
days at sea, among new and strange 
peoples who are content with little; 
lands that blaze with exotic color where 
stately palms mark the line between 
dazzling white coral and amethyst sea, 
et cetera.” Worth reading? Well, 
think so. 

Another thing | have been wishing to 
know, ever since the periodicals began 
writing about the development of 
“Muscle Shoals.” is why it is called 
“Muscle Shoals.” Isn’t the word “mus- 
sel,” which I believe is a mollusk of the 
bi-valve variety, more apt to bring to 
our minds river development? Or are 
they named from a man by the name of 
“Muscle?” From some cause, it has 
always jarred my nerves like a discor- 
dant note in music. Imagination? I 
wonder. 

Hoiner Foster. 


Who Else Saw This Meteorite? 


In the February issue of the Scientific 
American, Prof. Henry Norris Russell told 
how to trace the path of a meteorite. Two 
observers should see it from rather widely 
Separated points of vantage, after which its 
actual path can be worked out by geometry. 
Did anyone else observe the fall of the 
meteor described in the following letter? 

The Scientific American, 

Gentlemen: 

Herewith I am enclosing details of the 
transit of a meteorite which I observed 
at Yucca, Arizona, a way-station on the 
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Santa Fe Railroad, about 18 miles south 
of Kingman, Arizona. 

It appeared just below Arcturus 
(west) at a point on a direct line be- 
tween Saturn and the north, one of the 
pointer stars in Ursa Major. The tran- 
sit was from this point to the star cloud 
of the Milky Way in the tail of Scorpio. 

Time, 2:28 a.m., May Ist, Pacific 
Time: Duration of transit 36 to 40 sec- 
onds. This computed by repeating a 
verse which requires 6 seconds to say 
and was repeating it the seventh time 
when the meteorite faded from view. 

Its color was about that of the flame 
from an ordinary wood fire and it re- 
sembled in a small way a skyrocket in 
that sparks were projected behind from 
it in its flights. Its glow was rather 
much less than is usual with other me- 
teorites | have observed. 

Sincerely, 
J. P. Byers, 
Winslow, Arizona. 


Great Whirlwinds 

Few of us have ever seen a tornado, often 
misnamed “cyclone,” but far fewer have been 
in at the actual birth of a group of them. 
Here is an interesting letter from one of 
our readers who saw one form and split ‘into 
severa! lesser whirls, each of which sped on 
its devastating way. 

Scientific American, 

Dear Sirs: 

Never having read of anyone being 
actually present at the birth of a tornado, 
but reading several accounts of how they 
are formed I, having the privilege of 
being immediately beneath one, think I 
should make a record of it for you to 
pass along to some one to whom it may 
prove of interest. 

Owning a farm situated some five 
miles southwest of Falls City, Nebraska, 
it is my custom to visit it in May and 
September each year, upon which occa- 
sion it is customary for the man who 
runs the farm to give a big family din- 
ner on Sunday at which from 35 to 45, 
big and little, are present. 

Some 20 or more years ago while we 
were at table, we heard a moaning sound 
in the sky which sounded like the moan 
of a sick dog, and we were all fully 
impressed with a feeling that something 
was about to tear loose above. 

We ran out, and the sky was a sight. 
Clouds were rushing at great speed in 
different directions. We hustled the 
women and children into a cave and 
the men ran out into a pasture east of 
the house. 

When I got out with the men and 
looked up, I saw that there were four 
different directions to the air currents, 
each one at different altitudes. As I 
looked up, I found I was exactly under 
a piece of blue sky that formed a per- 
fect square, with perfectly sharp corners. 

As we watched, it seemed that the 
different currents of cloud were grad- 
ually approaching each other and the 
corners of the square began to round. 
Suddenly, with a zip, a small tornado 
broke away and sped just a trifle north 
of east, taking several panels of my east 
and west fence as it crossed it. In a 
short time another small one with the 
same sound—zip—started, going but a 
few points farther north than the first, 
and then with a mighty roar, the big 
fellow let go and went about northeast. 
This big one was heard of afterwards 
through newspapers as passing over into 
Missouri. 

We surely felt relieved when we found 
that none of them had hit the ground 
closer than a half-mile from us and, as 
we were congratulating each other and 
calling the women and children from 
the cave, we were hit by a big hail 
storm. Hail like golf balls peppered us 
for a short time and then came a big 
rain. 

This is my recollection of this occur- 
rence, and I am sorry someone with 
more knowledge of “cloudology” was not 
present to describe it more in detail. 

Mr. D. R. Grush and his entire family 
were witness to this. He resides at 
Falls City, Nebraska, and can substan- 
tiate all I have written in case this ex- 
perience should need any confirmation. 

C. H. Conklin, 
Decatur, Ilinois. 
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HAHN uses DAYTONS' ff 


The Hahn five-ton truck shown above is 
used generally in road building, coal haul- 


ing, excavating, et«. 


In road construction the truck necessarily 


meets with bad road conditions. 


Shocks, 


knocks, jars and sidethrusts under excessive 
loads, have to be met and overcome 

The Hahn Motor Truck Company tells 
us that road contractors using Hahn Motor 
Trucks equipped with Dayton Steel Wheels 
have found that Daytons greatly reduce the 
depreciation of their trucks and increase 


their earning life. 


That’s why Hahn and 


nearly all leading truck makers use Dayton 
Steel Wheels. Specify them for your trucks, 


The Dayton Steel Foundry Co. 
Dayton, Ohio 
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Steel Truck Wheels 
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MEN WANTED 


to manufacture Metal Toys and Novelties. No sales- 


manship necessary. Demand exceeds supply and we 
i 


em from 


you. We put you in touch with the buyers. Guaranteed 


casting forms with complete outfit furnished for speedy 


Ash Trays, Bookends, 
bsolutely no experience 
No special place needed. 
‘ou on road to success. You do 
we take care of the selling. 
you want to handle big 1926 whole- 
Strictly a business 
mailed on 


production of Toys, Noveitie 


Smallinvestment puts 


Act immediately i 
sale orders now being placed. 
proposition. Catalog and information 


request. 


METAL CAST PRODUCTS CO. 
1696 Boston Road New York 








“WONDER” Cold Pipe and Tubing Benders 
Do Not Crack, Flatten or Crimp the Pipe 


14 Sizes of Machines 
What it costs to bend pipe our 
w s 


‘ay. per 
“Gee s © « « 6 © 5 cts 
DET » =... es «¢ 10 cts 
4-inch pipe . . . «© « « 26 cts 
G-inch pipe . . . « « « 60 cts 
cee eee $1.00 
American Pipe Bending 
Machine Co. 





32 Pearl St. Boston, Mass. 








Course for men of ambition 
and limited time. Over 4000 


——— 
Electrical men trained. Condensed 


course in Theoretical and Practical Electrical 
theclose- 


. 
Engineering *:'- 


subjects of Mathematics and Mechanical Drawing taught by 
experts, Students construct motors, install wiring, test elec- 
trical machinery. Complete course 


»lf One Year 


most fn ing in the world. 
School established 1893. Send for catalog 


including 
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INVENTORS 
Ideas Developed and Perfected 
Wodete, Pepertncntss work; labor-saving mactiinery for manufac- 


BERNARD 'A’HELLER 275 Water St., Hew York City 











Huther Brothers 
Small Saws and Groovers 
3 te 6 inch sizes 


Specialties for smal! cutting 
and grooving. Write fer in- 


Huther Bros. Saw Ditg.Co. 


N.Y. 
Jiang Better, Sows for Mons Than Fifty Years = 














Guaranteed 


Safety! 


4’ VERY Adair First Mort- 

gage Bond is uncondi- 
tionally guaranteed by the 
Adair Realty & Trust Com- 
pany in writing on the face 


of the bond. 


Our entire capital, surplus 
and profits (exceeding $2,- 
$00,000) stands pledged be- 
hind each and every Adair 
Bond. 

As further evidence of the 
safety of Adair Bonds, and as 
a final protection to the inves- 
tor, Adair Bonds have been 
approved for insurance by one 
of the largest and strongest 
surety companies in America. 


Adair Guaranteed 
614% Bonds Yield 
62% more than 4°, bonds 
44% more than 414% bonds 
30% more than 5% bonds 
18% more than 514% bonds 
8% more than 6% bonds 


Basically sound, amply se- 
cured by a closed first mort- 
gage upon income-earning 
properties, backed by a record 
of over 60 years without loss 
to any investor, uncondition- 
ally guaranteed, yielding 
6'%4%, Adair Bonds are the 
logical investment for that 
portion of your estate that 
must be free from fluctuation, 
uninterrupted in the payment 
of interest and sil eqninet 
depressions. 

Attractive Tax Refunds. Serial Maturities 

Denominations, $1,000, $500 and $100 


Mail the coupon today! 


ADAIR REALTY 


& TRUST CO. Pounded jos 


CAPSTAL. SURPLUS AND PROFITS $2.500.000 


ATLANTA PHILADELPHIA 


New York: Adair Realty & Mortgage Co., Inc. 
270 Madison Avenue 
Ownership Identical 

ADAIR REALTY & TRUST CO., 

Healey Building, Dept. SA-4, 

Atlanta, Ga. 


Gentlemen: Please send full information and 
— offerings of Adair Guaranteed 644% 


NEMO. 2 cisccesccscce PPPTTITiTT rT TiT.. TTT 


Address .... 
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Science and Money 
Preferred Stocks 





HE preferred stocks of companies with 

a long established record of dividends 
on their common stocks may be regarded as 
reasonably safe and, as they frequently give 
a higher return on an investment than the 
bonds of the same companies, can be pur- 
chased advisedly if income is preferred to 
absolute security. While bonds fluctuate in 
price but slightly even though sales or pur- 
chases in the market may be large, the same 
volume of business in the preferred stocks 
usually will result in a variation in price 
of several points. Investors who are easily 
frightened when the quotations of their 
securities drop precipitately, for their own 
peace of mind should confine themselves to 
bonds rather than undertake the risks which 
attend stocks, Otherwise sound preferred 
stocks are most desirable. 

The financial structure of a company ordi- 
narily consists of bonds and stocks. Stated 
in another way, a company obtains its cap- 
ital from creditors and from partners—the 
former being the bondholders and the latter 
the stockholders. The difference between 
owning a half or quarter interest in a 
concern or owning one hundred shares out 
of a total of fifty thousand shares in a cor- 
poration is just one of degree. Of course, 
in the first instance the relationship may 
actua!ly be closer, but in the final analysis 
the relative position is exactiy the same. 


Preferred Stocks Have Prior Claim 


As the name suggests, preferred stocks 
have a prior claim, compared with common 
stocks, as to dividends and as to assets in 
the event that a company is dissolyed. Be- 
cause of this advantage dividends are lim- 
ited in amount and the stocks are bereft of 
any great speculative possibilities. It is 
true that the shares may in time become 
so highly regarded that they will sell strictly 
on an investment basis, resulting in an ap- 
preciation of several points, but other than 
this not much action is to be expected 
marketwise unless one takes the viewpoint 
that conditions will warrant the stocks sell- 
ing at a much lower figure. 

There are different types of preferred 
stocks just as there are various kinds of 
bonds. The simplest form is the straight 
preferred stock which has a first claim to 
dividends but which can only be paid out 
of current year profits. In good years and 
if a company has a sufficient earnings power 
this arrangement is entirely satisfactory. 
Some companies run into difficulties every 
few years and, although a large surplus 
may have been built up from which divi- 
dends could be paid, they cannot be paid 
because current year earnings do not permit 
it. Obviously it is not fair to preferred 
stockholders to limit their dividends in good 
years and to discontinue them in bad years 
when the surplus would warrant full pay- 
ments. It was to correct this situation that 
“cumulative” preferred stocks were devised. 


Cumulative Preferred Stocks 


Cumulative preferred stocks are those 
upon which the dividends accrue and which, 
if the dividends are at any time earned, 
must be paid before disbursements can be 
made upon the common shares. Some per- 
sons who have striven for a large income 
and therefore have purchased preferred 
stocks in preference to bonds have had the 
unfortunate experience of having to do with- 
out any income at all when their companies 
met with reverses. The cumulative feature 
partly relieves this situation if the company 
has the ability to ultimately earn amounts 
sufficient to pay off accumulations and to 
resume regular payments, 

For a period following the war the rubber 
companies, certain railroads and other com- 


By Henry C. Trundle 





panies found it impossible to continue divi- 
dends. When fortune turned, these compa- 
nies were several years behind in dividend 
payments, and although they were able to 
pay at current rates, they were prohibited 
from doing so until the arrears were paid. 
Various arrangements were resorted to—the 
exchange for additional new stock, the 
issuance of dividend script notes, full pay- 
ment in cash or part cash and part stock, 
either preferred or common. Possibly there 
has been but a slight loss in income, if any, 
but certainly it has been most embarrassing 
to shareholders to be without any income 
in the very times when such income was 
especially needed. However, back dividends 
are finally being paid up. 


Preferred Siock May Be Exchanged 


It may also be the desire to permit the 
preferred stockholders to share in excessive 
earnings. This is arranged through a clause 
providing that the preferred stocks shall 
participate in such earnings to a stated 
amount after the common shares have re- 
ceived dividends. Sometimes these two 
classes of stock will share the balance to 
the same amount or the preferred will share 
only up to say three percent, the balance 
being applicable to the common. This par- 
ticipation feature is quite common and many 
stocks are actually paying several dollars 
extra in this way. 

Still another class of preferred is the con- 
vertible preferred which may be exchanged 
for other securities, usually the common 
stock. This stock gives the holder an oppor- 
tunity to speculate mildly for it later may 


be advantageous to switch into the common | 


if dividends and the market price warrant it. 


Eraployee-Customer Ownership 


In recent years public utility companies 
have obtained large amounts of capital 
through the sale of preferred stocks, either 
through customers ownerships campaigns, or 
through banking concerns. Offerings of in- 
dustrial shares also have been numerous, 
while the railroads have done very little of 
this type of financing. The idea that stock 
should be sold directly to the people that 
are served, which has been developed so 
highly by the public utilities, has revolu- 
tionized business and removed much of the 
cause of socialistic complaint. At the pres- 
ent time practically every company of any 
size attempts to interest its employees in it 
in a financial way through the ownership of 
its stock. Because of the local nature of 
the business public utilities are enabled to 
make almost as strong an appeal to their 
customers. Manufacturing concerns and 
railroads are also trying to attract customer 
investment, as well as employee, but the 
problem is a greater one due to the broader 
market. This employee-customer ownership 
of companies makes it easier to raise capital 
and does much to avoid labor and anti- 
legislative troubles. 

An issue of preferred stock may be offered 
to the public solely on its own merits based 
upon the earnings record and the popularity 
of the company. On the other hand it may 
be necessary to “window dress” the stock 
through the addition of common stock 
bonuses or of warrants giving rights of one 
kind or another. These latter features are 
common in the case of a new or unknown 
company or when market conditions make 
it necessary to add a speculative flavor. 

The value of a preferred stock may be 
ascertained by determining its book value, 
or the equivalent of assets over liabilities 
which is behind it. It is not practicable 
to capitalize the earnings per share, as the 
dividends are limited to a fixed amount. 
A comparison of earnings records, surplus 









Which Is Best ? 


To buy a substantial Stewart Fence, get 
the benefit of its guarding protection in 
preventing petty theft and other depre- 
dations about your factory, or pay as much 
or more through losses and still have noth- 
ing for your outlay, except a continuance 


of this annoyance and expense. 
IRON 
AND 


ey WIRE 


FENCE 


Wide choice of designs of Iron Fence or 
Chainlink Fence galvanized after weaving, 
allows the selection of just what suits your 


needs. 
Let us quote you on your requirements. 
THE STEWART IRON WoRKS COMPANY 
Incorporated 


241 Stewart Block, Cincinnati, Ohio 
“The World’s Greatest Iron Fence Builders’’ 






















Look Before You Leap! 
The Common Sense of Money 


Investments 


By M. S. Rukeyser 
Financial Editor, N. Y. Journa. 





The information one needs to under- 
stand financial reports and business 
statements. 

$1.65 Postpaid 


SCIENTIFIC AMERICAN PUB. CO. 
Woolworth Building New York 

















Insure Your 
Investments 


| Spo og investing your surplus tunds’ 
take the precaution of seeking the 
expert and conservative advice of the 
investment houses and bankers repre- 
sented in the Financial Section of Harpers 
Magazine. 


Eliminate the Loss 
in Investments 


For after all good investment opportuni- 
ties predominate. Caution, Care, 
Investigation will reveal safe and profit- 
able channels for your surplus funds. 


The Financial Article that appears in 
the June issue of Harpers Magazine will 
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49 East 33rd Street, New York, N. Y. 
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accounts, operating ratios, and similar finan- 
cial data of companies engaged in the 
same general type of business will also give 
a fairly definite idea of the worth of a 
stock under consideration, keeping in mind 
of course the dividend rate and the market 
price. 

Because of the stabilized nature of the 
business and the long record of dividends 
paid on both the preferred and the com- 
mon, it would appear that the preferred 
stocks of public utility companies offer un- 
usually good investment values. Although 
dividends have been paid regularly for years 
at the rate of $7.00 or seven percent per 
share many utility preferred stocks are sell- 
ing at between 90 and 100, giving a return 
of around seven and eight percent—a most 
attractive yield considering that the bonds 
of these same companies yield less than six 
percent. 


SCIENTIFIC AMERICAN 


Until now no great market sentiment has 
been built up for utility preferred shares 
which probably accounts for their selling at 
prices so much at variance with their value. 
The preterred stocks of most railroads and 
some industrials sell on an investment basis, 
that is, at a price to yield five or six per- 
cent. The business of manufacture and 
distribution is so hazardous, however, that 
the preferred stocks of such companies are 
usually regarded as. suitable for purchase 
only by persons in close touch with eco- 
nomic conditions. 

Since preferred stocks have neither the 
security of bonds nor the speculative possi- 
bilities of common stocks, they are to be 
purchased principally when only income and 
relative security is desired. The inclusion 
of a few sound preferred stocks in a well 
balanced investment account will generally 
increase the average rate of return. 





The Heavens in June 
By Professor Henry Norris Russell, Ph.D. 








At 11 o’clock: June 7. 
At 10% o’clock: June 14, 
At 1" o’slock: June 22, 


At 9% o’clock: June 30. 
The hours given are in Standard Time. When local summer time is in effect, they 


must be made one hour later: 


At 9 o'clock: July 
At 8 o’clock: July 2 


12 o’clock on June 7, 


NIGHT SKY: JUNE AND JULY 


The Heavens 


HE finest part of the sky is now in the 
east, where Cygnus, Lyra and Aquila are 
to be found, and the southeast and south, 
marked by the great star-clouds of Sagit- 
tarius and the brilliant constellation, Scorpio. 
Hercules and Ophiuchus, almost over head, 
are less conspicuous; but Bodtes, Virgo and 
Leo brighten up the western sky. Ursa 
Major is high in the northwest, and Draco 
and Ursa Minor in the north, while Cepheus 
and Cassiopeia are in the northeast and lower 
down. 


The Planets 


Mercury is in conjunction with the sun on 
the 4th, arid is visible only near the end of 
the month, when he sets at 9 p.m. Venus is 
a morning star, rising before 3 A.M. and very 
conspicuous. Mars is still a morning star, 
though he rises but a few minutes after 
midnight by the end of the month. He is 
in Pisces, not far from the vernal equinox, 
and is a conspicuous object, as bright as 
Procyon or Rigel. 

Jupiter is past quadrature and comes to 


the meridian at 4 a.m. on the 22d; but, 
being 13 degrees south of the equator, he 
does not rise until a little before 11 P.m. 

Saturn being just past opposition, is the 
most conspicuous of the planets, and is in 
sight almost all night. 

Uranus is in quadrature on the 21st and 
may be observed in the morning. Neptune 
sets at about 9:30 p.m. in the middle of the 
month, and is scarcely observable, since so 
faint an object should be high for good 
telescopic study. 

The moon is in the last quarter at 3 A.M. 
on the 3d, new at 5 A.M. on the 10th, in her 
first quarter at 6 A.M. on the 18th, and full 
at 4 p.m. on the 20th. She is nearest the 
earth on the Ist, farthest off on the 16th, 
and in perigee again on the 28th. During 
this month she is in conjunction with Jupiter 
on the 2d, Mars on the 3d, Uranus on the 
4th, Venus on the 6th, Mercury on the 10th, 
Neptune on the 15th, Saturn on the 22d, and 
Jupiter again on the 29th. 

At 11:30 p.m. on the 21st, the sun reaches 
the farthest north, and “summer begins.” 


At 8% o'clock: uly” 14. 




















Security Safeguard 


Service 
MANY people risk the toss of 


their securities by leaving them at 
home, in the office or elsewhere. 


Your securities can be safeguarded 
by placing them in our care. 


Our service includes— 


Collecting income promptly. 


Crediting or remitting collected 
income. 


Rendering regular statements of 
securities held and income 
collected. 


Advice in regard to securities. 
Any of our officers will be glad to 
explain fully this complete service. 

Send for booklet 


“Service in the Care of your 








Acts as Securities” | Acts as 
Executor Trustee 
and ———_— — Under 
Trustee Mortgages 


Acts as Transfer Agent or Registrar 
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OWNERS OF PATENTS PROTECTED 
AGAINST INFRINGEMENT OF THEIR 
PATENT RIGHTS AND MANUFAC- 
TURERS PROTECTED AGAINST 
CLAIMS OF INFRINGEMENT 















AMERICAN ». 

parent PROTECTION? 
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The use of this insignia on letter heads and in 
advertisements will tend to ward off patent troubles 


4 . > 


The faithful performance by us of every contract we issue is also guaran- 


teed by the Independence Indemnity Company, with assets of $8,000,000 


AMERICAN PATENT PROTECTION 
CORPORATION 


Incorporated under the laws of the State of New York 


25 BROAD STREET 
NEW YORK 
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Radio Notes 
A Review and Commentary on the Progress in This Branch of 


Rapid Communication 
Conducted by Orrin E. Dunlap, Jr. 
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You have entertainment and, 
besides, the education that 
comes from reading with de- 
light the masterpieces of 
literature. 











The point is that THE GOLDEN BOOK 
interests you, stimulates your 
imagination, tickles your sense of 
humor, adds to your feeling for 
beauty. 


Nearly 200,000 are reading its 
covers off. 








25c at the newsstands, $3.00 a year 


THE REVIEW OF REVIEWS CORP. 
N. Y. 






ing a storage battery? The Business Bureau 
answers this question, “By buying the prod- 
ucts of trustworthy manufacturers from 
trustworthy dealers.” 

After a survey of the markings on storage 
batteries sold in New York, the Bureau is- 
sued the following report: “The makers of 
85 percent of the storage batteries have 


terest in the protection of the public. The 
popular tendency to regard a storage battery 
somewhat as a box of mystery has en- 
couraged the marketing of batteries un- 
marked as to capacity, and so designed that 
the buyer may overestimate their capacity. 
Some manufacturers have marketed batteries 
in oversize boxes or jars. Also, in certain 
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A New Kind of tric 
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Magazine! rma ear = 
E. A. Brown, of —, en Bor ergeesig _— N.. ¥., ~~ pe Neer pee ay = size. 
communicate on regular sc ules with the operators of the By ar flight. 
The contributors? Such story  hert wavelengths will be need ihe r a 
writers as Owen W ister, Mark Twain, How to Select a Good Battery pledged themselves to follow a code which T 
Stewart Edward White, Barrie, Tue National Better Business Bureau calls Protects battery buyers. Leading retailers the 
Conrad, Thomas Hardy, Maupas- atteation of gadis fence to the fact thet the 2#v¢ adopted a corresponding policy in ad- batt 
sant, Tarkington, Bunner, Davis, capacity of a storage “A” battery cannot vertising and selling. With such concerns, ~ 
Hickman, and their like—Masters be judged by the size of the case, weight of battery buyers can deal with confidence. vot 
of the Magic Word. the battery or by the specific gravity. “A few manufacturers and some radio “= 
How can the consumer play safe in buy- dealers have failed to display a similar in- om 








HOME-OWNERS’ HANDBOOK 
By A. C. LESCARBOURA 
Spring building plans are now under way. You need some authority to check 
up the work as it proceeds. This book illustrates from foundation to peak of 


roof, just what good work is, and what you must watch to obtain the same. You 
will find practically every question that can be raised is covered comprehensively. 


Price $2.65 postpaid 


SCIENTIFIC AMERICAN PUB. CO. 
Woolworth Building 





Wide World 


Marconi, the inventor of wireless, standing before the transmitting equipment 
of an Italian broadcasting station. Note the horn of the microphone, which is 
not used by American or British stations 
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Kadet & Herbert 

This short-wave receiver has been taken by F. Gow Smith, of the Museum of the 

American Indian, into the wilds of Brazil where he will study the South American 

Indians. He expects to hear the short-wave signals of KDKA, WGY and amateurs 

in the United States. J. B. “Srennan, set builder, is on the left and Mr. Smith 
is on the right 
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of Steel 
















instances, radio dealers have employed in- A large box may contain less active material, Although a ‘‘stationary’’ engine, this great source 

accurate advertising and selling representa- and therefore have less capacity than a small of power extends its operations hundreds of feet in 

tions to enhance affirmatively the impression box equipped by another manufacturer. every direction by means of wire rope. When 

created by the oversize boxes.” Weight is an uncertain indication. A large these tentacles of steel reach out and exert their 
It is pointed out that the essential re- jar full of acid and containing seven plates “pull’’, something has to move. 






quirement of a storage battery for radio use per cell may weigh more tun a nine-plate 
is that it shall deliver sufficient power over battery built in a smaller bex, but contain- 


Where the pull is hardest—where conditions are 
unusually severe—Yellow Strand, the supreme 












a reasonable period of time. The capacity ing a larger quantity of active materials and power rope, is indicated. - Its surprising elasticity 
of storage batteries is rated in ampere-hours. thus having the greater capacity. and flexibility, considering its strength, often extend 
The ampere-hour is that quantity of elec Nor is the number of plates a good cri- . ° its life far beyond reasonable expectation. 

tricity which flows in one hour through a _ terion of a battery’s capacity, because the Motorists One strand is painted yellow for your protection. 
circuit carrying a steady current of one am- plates of two batteries may differ in dimen- Carry a Basline Autow- The pioneer manufacturers of Yellow Strand also make all 
pere. It is the ampere-hour capacity, not sions. For example, various types of storage line in your car and standard grades of wire rope for all purposes. 

size, nor weight nor number of plates, which batteries, each having a capacity of 100 safeguard your spare tire BRODERICK & BASCOM ROPE CO. 





with Powersteel Autow- 






determines a storage battery's value to a ampere-hours, have been designed for radio 843 North First Street, St. Louis, Mo. 
radio set owner. purposes. One has nine plates, another lock. Both are made Eestern Office and Warehouse: 76 Warren St., New York City 
The capacity of the battery depends upon — eleven, another thirteen, respectively. Each of Yellow Strand. Ask Western Office: Seattle Factories: St. Louis and Seattle 
the amount of active material which the has a true capacity of 100 ampere-hours. your accessory dealer. Authorized Dealers in all Industrial Localities 





battery contains. The integrity and skill of | Each is a good battery. 
the manufacturer determine how efficiently 
the lead plates and the acid solution which 
constitute the active battery elements are Medal for Saving Life by Radio 

proportioned to each other. The size of Popular Radio has established a Medal 
the container is a poor indicator of capacity. to be awarded for conspicuous service to non- 
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Fine Instruments and Fine Machinery, 
* » tareetene Developed. - DICTIONARY OF AVIATION. Ky Robert Morris 
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| : Buying a Brush ? Buy,a Good One! 

-MALLEABLE || 

_ CASTINGS || i 
Rough or Machined | 


We specialize on machined 
malleables in quantity pro- 
duction. Many users who 
operate large machine shops WHITING -ADAMS 
in connection with their 

business find it to their ad- BRU S HE ) 
vantage to buy of us. Per- 
haps you could do likewise. 


Kadel & Herbert Benton Harsor MALveaBLe [| oun. wurring-t.J. ADAMS 00. 
| 












































Uschichiro Tokumi and his radio clock, which can be attached to any set to 

i i h Founpry Co. BOSTON, U. 8. A. 
automatically turn off the receiver and on to pick up any particular features the ||| Brosh Manutectarers for Over 116 Yeore 
owner may wish to hear. By turning an indicator to the hour at which the set | Benton Harbor Michigan | and the Largest in the World 
is to be started, an electric circuit will be closed at that time and the receiver 


placed in operation ——————— __ ATTRIB EER ee SN 



















































What one Why on When 
How ana Where ana Who 


I had six honest serving men 
(They taught me all I knew), 
Their names are What and Why and When 
And How and Where and Who. 
— Kipling 
QUCCESSFUL living is largely measured by 
\7 the extent to which our lives have been lives 
of questioning. 


Are you interested in successful home manage- 
mentP successful health and diet? successful 
travel and pastime—in fact, successful activity 
of every kind? 


If you are, you will want to read SUCCESS Mag- 
azine regularly. In a year’s time, SUCCESS an- 
swers many Whos and Whats and Whys and 
Wherefores. 


In addition to ths practical help, it gives you 
fine entertainment through clean fiction by good 
authors, and wit and humor that will always give 
you a laugh or two. 


Human achievements, in the form of interesting 
and inspiring personality stories, are a regular 
feature each month,—some real close-ups of 
people who have done things. 


Here Is Just a Taste of the Good Things 
Scheduled for the Next Few Months 


Wallace Irwin contributes a 
fast-moving mystery serial, full 
of excitement, packed with sit- 
uations hard to solve. 


on home financing and main- 
tenance. 

Dr. Marden—an inspiring ed- 
itorial in each issue. 

Clifferd Poppleton continues 
his intensely practical series 


Rotogravure— Eight beautiful 
pages every month. 





SUCCESS 


251 Fourth Ave., New York 


Please enter my subscription as checked. Remittance is enclosed. 
CL] TWO YEARS $4.00. 
(.] One year $2.50. 


(Saving you $2.00 on single copy price.) 
(Saving 50 cents. 


Name 
Street 
City : saalintitiaraennemes - State 


8A4 
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Harris and Ewing 


The laboratory of the Bureau of Standards has devised apparatus for determin- 
ing the distance over which receivers may be expected to give service under 


all conditions. 


“Complete service area” means the radius over which reception 


is possible the year around without trouble from fading or static 


professionals who, through prompt and ef- 
ficient radio action, perform an essential part 
in the alleviation of human suffering or in 
the saving of human life. This medal will 
be awarded to as many individuals as qualify 
for it and at such times as the Committee of 
Awards may authorize. 


Nickel-in-Slot Radio Makes 
Appearance 

A Rapto receiver which operates on the 
nickel-in-the-slot principle has been devel- 
oped by Joseph Pinto, of Philadelphia. It is 
a five-tube circuit, designed for operation with 
batteries or by direct connection with the 
house-lighting mains. A red light flashes to 
indicate the expiration of the time allowance 
one minute before it is up. 








Setting-up Exercises on the Air 
from WLS 
Station WLS, Chicago, has been added to 
the list of transmitters broadcasting setting- 
up exercises. The physical director goes on 
the air at 6:30 o'clock in the morning under 


Harris and Ewing 


the auspices of the Y. M. C. A. A second 
exercise period begins at 7:00 o’clock; and 
at 7:30 o'clock, the Family Worship League 
holds its meeting over the radio. This serv- 
iee is conducted by the Chicago Church 
Federation, one minister doing the broadcast- 
ing for a week at a time. 





Features Embodied in WGBS 
Equipment 

SEVERAL new features in transmitter de- 
sign are embodied in the installation of 
WGBS, which has been removed from: New 
York to Astoria, Long Island. The studio 
is in New York and is connected by land 
wires with the broadcasting apparatus. 

The operator can now control the entire 
transmitting system by four lever switches, 
thus eliminating seventeen relays from the 
control equipment. 

A new pilot system has also been in- 
stalled; if any fuse or circuit breaker opens, 
pilot lamps and bells operate to reveal the 
exact location of the trouble. The station 
is equipped with an automatic tape-recording 
device which gives the operator a permanent 





This apparatus in the laboratory of the Bureau of Standards measures the 


intensity of the broadcasting stations. 


Many of the stations are expected to 


increase their outputs during the suramer months to combat static and the long 
hours of daylight 
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When you visit Detroit 
make this hotel your home 


Here at the Fort Shelby you'll feel 
at home—for hospitality is a dis- 
tinguishing feature of this hotel. 
Excellent equipment, friendly service 
and congenial environment make 
the Fort Shelby prominent in pleas- 
ant recollections of many thousands 
who visit Detroit. Yet charges are 
moderate. This is the one Detroit 
hotel with Servidor Service, protect- 
ing your privacy and purse. 





Rates per day, $2.50 and up; a 
pleasant room with private bath, 
$3.50. Fort Shelby Garage, near 
the hotel, provides unexcelled ac- || 
commodations. 


DETROIT 


A quiet location, yet close to 
the busiest downtown corner 


Seth E. Frymire W. G. McKay 
Manager Ass't. Sec’y. 
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$12.50 . 
U. S. Army Model 1917 Rifle 


Cal.30, five shot. Barrel 25 1-4 in., total ! 4 in., 
sens 22-6 Be. Barrel new. Sight mounted over re- 
ceiver. This t used 


F. Price, 
cartridges $3. Br Fido, Conners cleaning ki 85 cents. 
} ———¥ Outing Suite, bets, helmets, Saddies, 
bridles, Stee ats, Medals,etc. 1 S Acres A 


pases, fully 
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ty contains pictures and nd his- 





wiar for 2cstamp. 


American milita’ 
ret Colts) eco —< all Wor! ra Wart rifles 
Sons, 501 Geahees. — City 




















Hotel Marseilles 


BRGADWAY AT 103d STREET 


(Subway Express Station at Door) 
NEW YORK CITY 


Absolutely Fireproof 


Near Riverside Drive, Central Park, 
Theatres and Shopping Sections 





Single room, running water $2.50 
Single room ard bath . . $3.00 
Double room, bath $5.00 


Handsome suites of 2 and 3 rooms 





Dinner de Luxe $1.35 
Served in Blue Room and Grill 


Exceptional Orchestra 


’ : | 
3 Se -_ a 





M. P. MURTHA, Manager 
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record of all SOS signals and ship calls on 
the 600-meter wavelength. Another device 


| automatically takes the transmitter off the 
air should it vary from its assigned wave- 


length. 


Ground connections are made to 2,000 | 


square feet of copper plate beneath the East 
River. 
wooden masts 200 feet above the river. 


The 


The aerial is strung between two | 


aerial wires can be lowered to the roof by a | 
dual-motor system. There is a motor at each | 
mast and by pushing a button these motors | 
lower the aerial at both ends, so that it can | 
be repaired or ice-cleared from the wires | 


without delay. 
part of the 
the batteries. 
batteries are automatically 
charging transformer. 

The site of the station is a small peninsula 
opposite 90th Street, Manhattan. 


the 


If there is little wind, 
relayed 








WGY’S Net Extends Across 
the State 

Station WGY has extended its wire net- 
work across New York State so that pro- 
can be picked up from Buffalo, 
Rochester, Syracuse, Schenectady, Albany, 
Poughkeepsie and New York. Station 
WMAK, Lockport, represents the western 
terminus and through its Buffalo studio, pro- 
grams are forwarded from that city to the 
Schenectady transmitter. WHAM represents 
Rochester in the circuit, WFBL, Syracuse, 
and WJZ, New York. Entertainment origi- 
nating in any of these cities may be broad- 


A high-powered windmill is | 
equipment and is used to charge 


to a | 


cast simultaneously by all stations in the | 


chain. Canton, New York, is linked to the 
circuit by radio relay on 1,560 meters through 
station WCAD. 





Lodge Says He Can Stop 
Radio Howls 


Str Oliver Lodge has announced that he 
has solved the problem of preventing radiat- 
ing receivers from stirring up the ether with 
howls which interfere with neighbors. It is 
understood that his method dispenses with 
antenna tuning and thereby stops radiation. 
Reports from Engiand say that the new dis- 


| covery will not add to production costs and 
| that the millions of receivers now in use can 


be altered so as not to act as miniature 
transmitters. 





Exports Increase 

Exports of radio equipment from the 
United States during 1925 exceeded all previ- 
ous years, according to preliminary figures. 
The figure for last year is placed at $9,- 
903,787; for 1924, $6,030,914; for 1923, $3,- 
448,112 and for 1922, $2,897,779. 

In 1919, before broadcasting began, the 
entire exportation of telegraph instruments, 
including wireless, amounted to only 
$830,887. 

Uncle Sam’s best radio customers in 1925 
were: Canada, $3,682,483; Japan, $2,- 
216,535; Australia, $675,483; the United 
Kingdom, $644,916 and Argentina $408,593. 

Radio broadcasting made _ considerable 
progress in Japan last year, as indicated by 
the fact that Japan reached the $2,000,000 
class. That country imported only $35,822 
worth of radio instruments in 1924. 





Farmers Like Radio 





Rapio receivers on farms in the United 


| States now total approximately 1,000,000, 


according to the latest estimate of the De- 
partment of Agriculture. There were about 
145,000 sets on farms in 1923, according to 
the Department’s figures, 365,000 in 1924, 
and 553,000 in 1925. 





Neutrodyne Report 
THE annual report of the Hazeltine Cor- 
poration shows that during 1925 its licensees 
under the neutrodyne circuit patents did a 
total business of $11,895,339. This figure 
represents the net amount received from the 
distributing section of the trade, and not the 

actual amount paid by the public. 
The operations of the company, according 
to its profit and loss statement for 1925, 
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ithout question 


it Costs us more to make Fatima 
the retaill price is likewise higher. But would 
men coftinue to pay more, do you think, 


increased enjoyment? 


The fact\\ annot be denied — they do continue 
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What a whale of a difference just a few cents make 


Liccett 4 Mvers Tosacco Co. 
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Barnes ; nch This is what the tip of a fly’s leg is like when seen throngh the 
he eM Be ULTRALENS MICROSCOPE 
rag = = hae eta S's i 
a . a 
practical, useful the naked eye. Such fur it fap wall ee 
-< educational. 
— Runs from nd 
p socket. ~~, 
Priceinchadesbor- Wa sincere. 
ing oe Bice amd 
Write today to fer, cies 
W.F and John Barnes Co. ——" 
ROCKFORD , ILLINOIS Campinte Gaitt SOIRNTIFIO APPARATUS COUP. 
30 Days FREE Tri ial 


GUARANTEED GOLD LEAF LETTERS 




















New Lathe 
Catalog Free! 


Shows 96 styles and sizes from 





smallest 
Factory 
The New South Bend Lathe 
is heavier, stronger, hes s reater t Prefer 
equal i the buil for 
Fie Causlog. Easy Payment Plan if desired, 
South Bend Lathe Works 
526 E. Madison St. South Bend 


Bench Lathes to Largest 
Size. 




















Underscoring 
per doz. Blueprints, etc. 
Useful to everyone 
At all dealers, or write direct 

AMERICAN PENCIL CO., 217 Fifth Ave., N.Y. 
Makers of the famous VENUS Pencils ; 
beown’ 1312 | Het light Bise 1216 
1208 | Black . 1213 1217 
Yellow 1209 Orange i214 | Ligh: Gecenizia ' 
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Cleveland is central to 
all the major indus- 
tries of the nation 


Hotel Cleveland is central 
in Cleveland. In addition 
to its comforts -and con- 
veniences for the individual 
Hotel Cleveland 
offers every resource in ac- 
commodations, equipment 
and services for the efficient 
transaction of business at 
group meetings and con- 










traveler, 








ventions. 


Room Rates Begin at $3.00 


Hotel Cleveland 


PUBLIC SQUARE - CLEVELAND 
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PATENT FOR SALE | 


Door and Window Fastener. This invention 
contemplates a fastening device for use in con- 
junction with window sashes and doors, including 
cooperating parts which when operatively associ- 
ated effectively lock the window and door against 
movement, and make it impossible to open these 
parts from the outside. Patent No. 1,492,493. 
Serial No. 641,001. Foreign countries are invited 
to bid for American rights. David Taylor, 316 
Lacgane Ave., Highland Park, New Brunswick, 

- * 
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SCIENTIFIC 


How We Climbed 
Our Family Tree 
In the June FORUM, Henry 


FAIRFIELD Osporn, President of 
the American Museum of Natural 
History, discusses the geological 
antiquity of man. Professor Os- 
born maintains that man in human 
form has been on the earth for 
500,000 years and that he belongs 
to a family of his own which has 
been independent of all other fam- 
ilies for at least 2,500,000 years. 





At least one important article 
of scientific interest by a well- 
known scientist appears in every 
issue of THE FORUM. goes 
contributors include, J. B. S. Hal- 
dane, Julian. Huxley, W Hie Mce- 
Dougall, Herbert Joseph Spinden, 
Vilhjalmur Stefansson, William 
Beebe, Fridtjof Nansen and Have- 
lock EVis. 


FORUM 


A Magazine of Controversy 


Edited by 
HENRY GODDARD LEACH 


35c at all good newsstands 
$4.00 yearly 


247 PARK AVENUE 





NEW YORK) 














com) Ce. <RA CRAFT 

i. || A Monthly Photographic Magazine 
covers all phases of photography, is 
practical, interesting and beautifal, 
15 Cents the Copy $1.50 by the Year 
Samfle copy on request 


Camera Craft Publishing Company 
703 Market Street . San Francisco, Ca’. 


























ROTARY PLANET CHART 


With the new rotary PLANET CHART, goed until 
1950, you can, by mechanical means, quickly and easily | 
locate any planet at any hour. iption 


furnished on request. 
E. J. BUNKER Bentleyville, Penna. 


‘PAPIER MACHE—COMPOSITIONS 


The leading papier mache house of the country 
needs a research and experiment® man with a 
thorough knowledge of building. papier mache and 
allied compositions gained from actual manufac- 
turing experience. A knowledge of finishing and 
decorating is desirable but not necessary. This is 
a splendid, permanent opportunity for the right 
man. Promptness requisite. Box 169, Scientific 
American. 


Factory For Sale or Lease 


50,000 square feet at unrestricted area of Lin- 
coln Highway of Newark, J., with ocean trans- 
portation direct to 300 foot dock, on Passaic River 
and 1,500 feet of Railroad siding. Twenty minutes 
to New York. One story building, 35 feet high 
ceiling with craneways 400 feet long. Suitable for 
foundry _or any business. Formerly Atha-Illing- 
worth Steel Co. Price $165,000. Easy i 
GROSS & GROSS, 20 Clinton St., Newark, N. 
Fhone Mitchell 3870. 














| ice Making and Refrigerating 
Machinery 
Corliss & Poppet Vaive Engines 


| Bulletins aent upon request 
} 
t 








BECOME A FOOT CORRECTIONIST 


$3,000 to $10,000 yearly in a business of your own, 

many are making it in the New Profession of 
foot correction, not medical nor chiropody. Open- 
ings everywhere with al! the trade you can attend 
to; easy terms for license and training by mail; 










no further eat = -~ or goods to buy; no 
‘ agency or soliciting. rite today for a details. 
899 Caton Street Siusaukee, Wis STEPHENSON LABORATORY 
23 Back Bay Boston, Mass. 
A CHEMISTS 
. | Mot °F cts a A Oe 2d Cen NEW CINE 
3) MONEY rorYOL Rahecatery Aggemiuoant Chenteals 
f (1000 illustrations) containing a com- 







150 Home-Study Books 
Keck of those af 
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Drake & Co., Publishers 
toon Michigan Avenue, Chicago 





lete line, e) now ready for distribu. 
jon. nt without charge,to Firms, 
Chemists, Schools, Hospitals, Drug- 
gi etc., requesting it on their busi- 
ae etterhead. (thers should remit 
which will be re funded on first 
coder for $5.00 cr m 





RATORY, MATERIALS, COMPANY U. S.A. 
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shows that the profit for the year, after pro- 
vision for Federal income tax, but before 
providing for amortization of patents, was 
$436,058. 

A total of 261,416 neutrodyne receivers 
were sold during 1925 by the fourteen li- 
censees of the Hazeltine patents. This figure 
is exclusive of kits containing parts for as- 
sembling the circuits at home. 





Advice to Youth 


Ir is the opinion of W. H. Priess, Presi- 
dent of the Priess Radio Corporation, that 
the young engineer graduating from college, 
if interested in radio, should associate him- 
self with a small, compact organization in 
preference to a large, highly organized con- 
cern, 

He said, “A small organization is prefer- 
able to a large one, because it offers an op- 
portunity for a broader training. In the 
big organization the assignment would be 
to a detail of a circuit, such as the propor- 
tioning of a transformer or condenser, 
whereas in the small laboratory, experience 
would be derived on the entire circuit and 
its interaction. 

“In a big organization the opportunity is 
seldom offered to study a completely rounded 
problem. All is specialization in the large 
laboratory. Nor does the big concern offer 
the individual the benefit of variety in prob- 
lems; whereas in the small organization, the 
variety may be as wide as the field itself, 
offering its workers circuit problems, any 
and all. 

“Furthermore, the small 
more likely to develop quickly the ‘com- 
mercial sense’ in its engineers. This is 
highly important for individual advancement. 
I use the term in distinguishing between that 
type of man who enjoys a problem purely 
for its own sake and the type of man who 


organization is 





works on a problem with the thought of its | 
commercial application definitely in mind. | 


The latter is more likely to be developed 
in a small organization and, naturally, will 
earn a larger income. The man in the small 
but efficient laboratory is more likely to de- 
velop initiative. 

“In two years, on the average, the college | 
recruit should be a fairly good man,” said 
Mr. Priess. “If he has been with one of | 
the smaller organizations he should be a 
better man than his colleague who went into 
the large concern.” 

It is pointed out that much depends upon 
the man himself. Some engineers can pro- 
rapidly as a “lone wolf,” but 
others are better adapted for work with a 
group. 


gress more 





10-Meter Waves Not Suited for 
Communication 
Wave.tenctus below 10 meters pass off 
into the infinite and therefore are not suited 


| should be reac 


for communication on the earth, according to | 


Dr. O. E. Hulbert, of the U. S. Naval Re- 
search Laboratory, who described the vaga- 
ries of the ether to the Franklin Institute. He 
also said that waves in the neighborhood of 
200 meters are not efficient as carriers of 
broadcast entertainment. 





Additional Beacons To Be 
Established 


Rapio beacons have been ordered for the 
Hawaiian Islands and Alaska; 
planned that a low-power beacon will be 
installed on Long Island Sound. Additional 


and it is | 


beacons will soon be established at Portland, | 


Maine, Los Angeles, Grays Harbor, Washing- 
ton, and on Lake Michigan. There are now 
twenty-four beacons in operation along the 
shores of the United States. 





Theatre Program from Seven 
Stations 

Sration KSD, St. Louis, has been linked 
into WEAF’s chain to broad-ast the musica! 
program from the Capitol Theatre on Sunday 
nights from 7:20 to 9:15 P.M., 
Standard Time. The network now includes: 
WEAF WCAP, WJAR, WWJ, WCAE, 
WEEI and WTAG. 


Eastern | 
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Beach Haven has the best combina- 
tion of seashore features on the 
Atlantic Coast. @ Matchless bay for 
sailing, always good fishing, perfect 
beach and bathing. @€ The ENGLESIDE 
has all the modern conveniences, 
private baths with salt and fresh 
water, and is a home as well asa 
hotel. Sure relief from hay fever. 
Open June 20th to September 20th. 
Five Tennis Courts. 


Send for booklet. 


THE ENGLESIDE 
COMPANY, Inc.. 


OWNERS 
ROBT. F. ENGLE, Treas. and Mar 
BEACH HAVEN,N. J. 




















ESCORE® 


° A NF ELD.N 

BOILER PRESERVER 
—‘UNISOL” chemically perfect feed-water treatment. 
Our new pamphlet on correct methods of treatment 








by everyone interested in steam plants. 


Mailed on request. 
Unisol Mfg.Co. Jersey City, N. J., U.S.A. 


SONG POEM WRITERS 


Send for my proposition. 
| RAY HIBBELER, DS7, 2104 N. Keystone Ave., Chicago, Ill. 


WHY NOT 2% soa Pal faa sz 


hundreds of kinds for oatidicaa ns.” Some worth 
to $7 i * om outdoor work ie] my instruc- 


tic Price-list cents 
amp Piilustrated Prespovtes i F 


stampes "for 
DEALER IN esas 
. 36, Box 1424, San Diego. Cai ‘ 


How is the | 
Telescope 
Coming On? 


Struck Any Snags Yet? 











You shouldn’t have any trouble as the 
instructions in 


Amateur Telescope Making 


are very complete. 
But if you do have any trouble we are, 
as always, at your service. 
From the sale of this book it is quite 
evident that many are making tele- 
scopes. 
Should your friends make any inquiries 
you can tell them that 


Amateur Telescope Making 


sells at $2.00 postpaid and we will be 
very glad to start them on a most en- 
joyable pastime. 





Thank You! 
Scientific American Publishing Co. 
Woolworth Building 


* New York 
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Our Book Department 


We bow to that branch of our educational system, PHYSICS, 
which has since the time of Newton, contributed such 
fundamental development to science 


bother Burbank 














Elements of Applied Physics by Smith................c0sccccceecececs $3.15 
A text-book that meets the needs of students interested primarily 
in the practical applications of physics, presenting the fundamental 
physical principles intimately and correctly. 


Physics for Technical Students by Anderson 


Part I—Mechanics and Heat...... 


The development of notes which the author has used through 


several terms. 


The application of the principles should be espe- 


cially helpful to those interested in engineering and agriculture. 


Part II.—Sound, Light, Electricity and Magnetism...............+.+- 2.40 
The practical phase of the subject is emphasized throughout the 


work. 


This is illustrated particularly by the treatment of the 


telephone and telegraph, and in the chapters on optical instruments. 


Cie, WD, FI 5 60.50.60 o/cb 0 sae ona c€ucw' 00cteseesecaanannns 3.90 
Concise Physics by Arnold...............0+ 2.15 SIR 
A text-book of physics covering in page ae 
brief form the usual course of in- 
structi in engineering and other English physicist, was born at 
uction ng 8 Penkhull, Staffordshire, on the 
colleges. It aims to meet the need 12th of June. 1851, and was 
for a text that is especially concise. educated at Newport (Salop) 
c . grammar school. le was in- 
Problems and Physics by Henderson........ 2.15 tended for a business career, 
A llecti f 1.025 tical | but being attracted to science he 
A co ection of 1,025 practical prob- entered University College, Lon- 
lems bearing upon the fundamental el im, 1877, graduating D Be. 
principles treated in the lecture-room in 1875 he was appointed Bs hes 
and laboratory, in the usual one-year in natural philosophy at Bedford 
course in general physics Colles for Wonen, god in 1879 
: + . pinesies | St oa 
General Physics by Ferry...............+ «. 415  pplicd, mathematics at_ Univer 
ie " P : sity College, London. Two years 
An application of physics to industry later he was called to the chair 
and everyday life. Students who of physics in University College, 
rts ye ; Liverpool, where he remaine 
early in their college career require till, in ‘1900, he was chosen 
a coordinated elementary course in first principal of the new Bir- 
tiles “ill find thi mingham University. He was 
fundamental principles wi nd this knighted in 1902. His. original 
work especially helpful. work includes investigations on 
s lighting, the seat of electromo- 
A Kinetic Theory of Gases and Liquids tive force in the voltaic cell, the 
by Kleeman : 3.15 phenomena o clectrolysis an 
ACEEE Bee cos ccesesceoceeee . the speed of the ion, electro- 
Serves as an introduction to the study magnetic waves and wireless 
f th f Lecul ti . telegraphy, the motion of the 
of the nature of molecular motion in asiker naee ks cs. de 
a substance, the various factors influ- epplicetion of electricity, to the 
ny ; g > wet } ; ispersai oO! Og and smoke. e 
encing it, and of the physio-chemical necsidad Gees "Uae midamaaiica 
and thermodynamical properties of and physical section of the Brit, 
— shic , @iwe rise is ssociation in 1891, an 
matter to which they give rise. served a President of the Phys- 
Text-Book of Physics by Anthony, et al..... 3.15 ical Society in| 1899-1900 and 
¢ ¢ of the Society for Psychical Re- 


Mechanics, Acoustics, Heat, Magne- 
tism, Optics and Electricity. Adapted 
to the use of colleges and technical 


schools. 
All prices postpaid 


Elements of Alternating Currents 
and Apparatus 
By J. L. Beaver 
Asst. Prof. Eiect. Engr., Lehigh Univ. 
Written for beginners, the subject is 
covered by clear definitions, diagrams 
and practical applications. Numerous 
problems ending each chapter suggest 
the range of the preceding text. Pub- 
lished by Longmans, Green & Co. $4.20 
postpaid. 

Elements of Radio Communication 
By E. W. Stone 
Lieut.-Cemdr. U. S. N. R. 

Granting an elementary knowledge of 
physics and mathematics, the third edi- 
tion of this well recognized text, pre- 
sents the subject from the first stand- 
point and covers all developments to 
date. Published by D. Van Nostrand 
Co. $2.65 postpaid. 


The New Natural History—Vol. 1 
By J. A. Thomson 
Regius Prof. Natural History, 
Aberdeen University 
His books known wherever science is 
read, the author, here, in even more 
felicitous presentation, tells the ever 
wonderous story of the rare and com- 
monplace life of land and sea that so 
often is overlooked. Abundantly illus- 
trated. Published by Putnam & Sons. 
$6.15 postpaid. 


search in 1901-1904; President 
of the British Association, 1913- 
1914; Albert Medallist of the 
Royal Society of rts as the 
pioneer in wireless telegraphy, 
1919. His recent works on the 
Atom and Ether are well known. 


A Study of the Oceans 


Prof. pom... Univ. of Liverpool 

Because of the considerable discus- 
sion of Wegeners’ theories of the earth’s 
lithosphere and others, this comprehen- 
sive study will be of much interest. 
Published by Longmans, Green & Co. 
$3.90 postpaid. 


Frontiers of Knowledge 
By J. L. Bennett 
Another of the series “Reading for a 
purpose,” outlining a consecutive course, 
broad and comprehensive in scope, 
which will give most quickly a view of 
the essentials of knowledge. Published 
by American Library Assn. 55c postpaid 


The Liberty Bell 

By V. Rosewater 
All the romance of this symbol of our 
national aspiration, its history, signifi- 
cance and journeys, are inspiringly told, 
making a record that one should want 
ever at hand. Published by D. Apple- 

ton & Co. $1.90 postpaid. 


Satchel Guide to Europe 
By W. J. Rolfe, W. D. Cuckett 
The forty-sixth edition of this very 
useful and concise “mentor,” gives the 
essentials without burdensome details. 
Creditable discretion has been used 
throughout. Published by Houghton- 
Mifflin & Co. Cloth, $5.15 postpaid. 
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Left This Advice 


“Persistent selection in a given and very definite 
direction and with a definite aim never lost sight 
of nor abandoned,” is the rule for the plant breeder 
laid down by Luther Burbank in what probably is 
the plant wizard’s last writing on his life work. You 
probably have read it already on page 366 of this 
issue of the Scientific American. 





An excellent rule for you, too, whatever your 
vocation or your avocation. Not hit or miss, not 
now and then, but regularly, consistently, con- 
stantly, if the best results in pleasure or profit or 
growth are to be attained. 


Consider, for example, the matter of reading the 
Scientific American. You have read it this month; 
you liked it. When you see next month’s you will 
like it still better. You will get more benefit, more 
enjoyment out of any given issue of the Scientific 
American because you have read the issues that 
have gone before. 


But stop! Erratic summer will be upon us. Men 
and women will be away from their accustomed 
haunts. They will be buying their Scientific Amer- 
icans at new places. For the news dealer to gauge 
his sales will be difficult. The very stands where 
you apply may be those where the calls for copies 
of the Scientific American far outrun dealer’s ex- 
pectations. He may be sold out long before you get 
there. 


Don’t run any risk of disappointment. The Scien- 
tific American next month and all the rest of the 
year will be full of things you will want to read. 


There is one best way to insure that “very definite 
direction” to your reading—subscribe. For only 
$1.75 you may have the Scientific American regu- 
larly all the rest of this year—July to December. 
Send your check today. 


eee eee secs ees acs esc eee aaa ae 


SCIENTIFIC AMERICAN 
Woolworth Building 
New York, N. Y. 


Send me Scientific American for the rest of this year—July to 


Special Introductory Offer 





December. Check for $1.75 is enclosed. 
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A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 


Don'ts for Inventors 

WHEN an invention 
is made it is the 
latest word in its par- 
ticular field, but it is 
by no means the last 
word. Inventions, es- 
pecially in new fields, 
are usually far from 
being perfect and they 
lend themselves readily to improvements. 
Often an apparatus or a process can be 
made far more valuable by means of an 
additional invention which makes for cheaper 
operation, increased production or superior 
quality of the output. Such a patented 
improvement might be sold profitably either 
to a rival concern or to the manufacturer 
controlling the invention upon which you 
improve. Don’t overlook the inventive possi- 
bilities in improvements. 











Remington Wins Patent Suit 

HE Court of Appeals of New York has 

recently handed down a decision in one 
of the most interesting cases involving pat- 
ents to be brought into the courts in recent 
years. The decision, upholding the right of 
the Remington Arms Company to cash reg- 
ister patents claimed by the National Cash 
Register Company, gives assurance of con- 
tinued employment to approximately 3,000 
workmen of the Remington plant at Ilion, 
New York. 

The entire case revolved about Frederick 
F. Fuller, known as the oldest cash register 
inventor in the United States. Fuller had 
been employed by the National Cash Reg- 
ister Company at $5,000 a year under a 
contract for one year beginning in 1909, He 
agreed to transfer to the company all cash 
register mechanisms made by him during his 
employment, and if at the end of the con- 
tract he left the National's employ, not to 
enter the service of any other cash register 
company for a year following the severance 
of the connection. Any inventions he might 
make within that one-year period he was to 
assign to the National Cash Register Com- 
pany. Shortly after the contract expired 
Fuller asked for a new term contract. It 
was refused, 

Probably no business in America is more 
dependent for its growth and its continued 
life upon patents than the cash register 
business. The Remington Arms Company is 
said to have spent $1,500,000 in developing 
the Feller cash register, of which it has 
manufactured 58,000. It is estimated that an 
adverse ruling would have meant a loss of 
$3,000,000. 





The Right to Your Own Name 
HF right of any man to use his own 
neme in the conduct of his business has 

«eoerally been recognized as a rule without 
exceptions. That there may be exceptions 
ewen to this rule, however, was reiterated 
recently when the New York Supreme Court 
decision, prohibiting Paul Westphal from 
using the name “Westphal” in business, was 
upheld by the Appellate Division. 

The suit was brought by Paul Westphal, 
Inc., against Paul Westphal and others. 
Both parties manufactured a hair tonic simi- 
Jar in color and put up in containers that 
were much alike. The tonic had its origin 
when Paul Westphal, a German immigrant 
barber, put it on the market and called it 
“Westphal’s Auxiliator.” His executors in- 
corporated the business in 1910, after his 
death. The present Paul Westphal is the 
grandson of the founder. 

“After reading the evidence in the case,” 
the court holds, “we are convinced that the 
defendants have not acted honestly, but have 


Conducted by 


Milton Wright 

















Patents Recently Issued 


Classified Advertising 


Advertisements in this section listed under proper classifications, rate 25¢ 
per word each insertion; minimum number of words per insertion 24, maximum 
60. Payments must accompany each insertion. 


Official copies of any patents listed 


in this section at 15c each; state patent 


number to insure receipt of desired patent copy. 








Pertaining t to Aeronautics 


FLYING MACHINE.—Of the type adapted 
to be operated by man power, or may be 
driven by an engine in the usual manner. 
Patent 1569794. L. Weil, 160 Claremont 
Ave., New York, N. Y. 

AEROPLANE.—Provided with a combination 
of devices for steering and elevating or low- 
ering the plane, or for stopping the plane in 
a short space. Patent 1575286. J. F. D. 
Smith, Georgia School of Technology, At- 
lanta, Ga. 

STRUCTURE AND COMPOSITION OF THE 
F'USELAGES AND PARTS DEPENDING T'HERE- 
ON FOR AEROPLANES.—Comprising also a 
particular arrangement of the controlling 
members for the rudders and the skid, and 
conferring to the single parts a great re- 
sistance. Patent 1578073. G. Caproni, U. 
Nobile and R. Verduzio, c/o L. Laboccetta, 
Via Due Marecelli 31, Rome, Italy. 




















Electrical Devices 


LAMP Socket HOo.per. —Especially de- 
signed for the purpose of attaching and sup- 
porting electric lamps on Christmas trees. 
Patent 1574695. W. A. Riley, 2 Manhattan 
Ave., New York, N. Y. 

MouLtTIPLte Jack AND Switcu.—In which 
the filament switches and plate circuit 
switches are operated simultaneously by 
movement of the plug. Patent 1574158. L. 
A. Krejei, 1523 W. 18th St., Chicago, IL 

SIGNAL CANE.—-Wherein means are pro- 
vided for presenting an electric lamp adja- 
cent the lower end, and a switch mechanism 
at the grip end. Patent 1574623. L. Grau, 
8833 Bay Parkway, Bensonhurst, N. Y. 

Execrrican HAND POLISHING MACHINE. 
—dAn electrically driven machine convenient 
in form to permit of its being used manually. 
Patent 1575062, E. F. Kaiser, 355 W. 58th 
St., New York, N. Y. 

Sure TeLecrapn.—Wherein all of the 
order bells keep ringing until that particular 
order is replied to by the receiver in the en- 
gine room. Patent 1575599. W. R. Horn- 
berger, 2534 S. Shields St., Philadelphia, Pa. 

METHOD oF PRODUCING, PHOTOGRAPHING 
AND PRESENTING A CROSS-WORD PUZZLE.— 
In motion picture form upon the screen, the 
picture being a running account of the puz- 
zle. Patent 1575181. I. Schwartz, 111 W. 
Chester Sq., New York, N. Y. 

DRAWING INSTRUMENT. — For making 
dots, adaptable for use by draftsmen, en- 
gineers, artists and others. Patent 1575209. 
A. T. Jespersen, 5116 Walnut St., Omaha, 
Neb. 

Harm Waver.—Ths* will produce a 
“Marcel” wave in a manner to give reason- 
able permanency to the wave. Patent 1575,- 
578. E. Hagemeister, 126 W. 66th St., New 
York, N. Y. 

Bortte Storprer.—Which without the uSe 
of any tools can be quickly applied to or re- 
moved from a bottle. Patent 1575556. O. 
Eick, South Side Bank Bldg., St. Louis, Mo. 

Snore Last.—Which gives to the shoe sole 
formed thereon a contour which conforms 
to the contour of the normal foot. Patent 
1575527. G. H. Boehmer, Room 215, Hotel 
Times Square, 43d St., New York, N. Y. 

ConDIMENT Hotper.—By means of which 
the condiments may be singly or collectively 
dispensed, and protected against moisture. 
Patent 1575506. J. H. Rogers, 1180 Broad 
St., Newark, N. J. 


point by means of a needle. Patent 1575502. 
J. E. Platon, Smalandsgatan 30, Jonkoping, 
Sweden. 

IRONING Boarp. — Which is extremely 
light yet strong, and adapted to be effectively 
held on a supporting stand. Patent 1575494. 
F. A. Lavendier, 53 Exchange St., Paw- 
tucket, R. I. 

DISPLAY CONTAINER.—For packing con- 
fectionery, medicines and similar commodi- 
ties, when open may be positioned to display 
its contents. Patent 1575467. A. M. Van 
Wagenen, Jr., 364 Washington St., Nor- 
wich, Conn. 

REENFORCED Fasric.—For binding blank- 
ets and other articles, a reenforced section 
extending the full length of the fabric. Pat- 
ent 1575428. S. H. Laury, 450 West Hight 
St., Carlisle, Pa. 

WIRELESS COMMUNICATION.—-By means 
of a transmitting antenna comprising a 
vacuous enclosure and an insulated plate 
Gcisposed therein, said plate being adapted 
to be utilized for radiating high frequency 
eurrents. Patent 1575980. W. S. Ferdon, 
5425 Pasea, Kansas City, Mo. 

RECEIVING ANTENNA FOR WIRELESS 
TELEGRAPHY OR TELEPHONY.—In the form 
of a connecting plug whereby an apparatus 
for receiving wireless communications may 
be connected to an electric lighting power 
circuit. Patent 1575824. C. H. Eiffert, 901 
Maiden Lane, Roanoke, Va. 


Evectric Licut Fixture.—For produ¢- 
ing soft subdued and shatlowless light and 
at the same time evenly illuminating an en- 
tire room. Patent 1574296. V. LeBeau, 
e/o Chas. I. Denechand, 406 Hibernia Bank 
Bldg., New Orleans, La. 

ELectricaAL HEeater.—Which makes use 
of the action of eddy currents in a substan- 
tially solid core of preferably magnetic ma- 
terial. Patent 1577276. W. Whitten, 301 
Germania Ave., Schenectady, N. Y. 


INSULATOR AND FASTENER FOR AERIALS.— 
Particularly intended for fastening and in- 
sulating indoor aerials to walls, and mold- 
ings, permitting the aerial to be securely 
held at intervals. Patent 1577230. FE. A. 
Hirschy, 264 W. 23rd St., New York, N. Y. 

Execrrope ENnp Cap.—In which the open 
end is formed with an extended flange per- 
mitting of easy application and preventing 
tearing. Patent 1579118. E. Kleinman, c/o 
H. Caminer Bayreuther Strasse 26, Berlin 
W. 62, Germany. 

ATTACHMENT FOR SADIRONS.——In the form 
of a thermally actuated signal, for use with 
electrically heated irons, to indicate the 
heat. Patent 1577127. J. ). Kaltenback 
and J. Stoll, 34 Ellis St., Sae Francisco, 
Calif. 

ELECTRICAL CONTACT FOP T¥RMINALS OF 
Vacuum Tuses.—Whereby 2 simple attach- 
ment to the ordinary prongs will insure a 
substantial and sure contact. Patent 1579,- 
156. J. H. Siemann, 283 11th St., Brook- 
lyn, N. Y. 





- Of Interest to Farmers” 





Mannan FoR CoRN PLANTERS.—Including 
devices for marking places in the ground 
where the seeds have been dropped. Patent 
1574161. J. H. Long, R. No. 1, Ashtabula, 
Ohio. 

Power CuLtiIvaTor.—In connection with 
which two operators are employed, one to 
manipulate the power, the other to adjust 
the ground engaging implements. Patent 





MAGAZINE PeENcIL.—Using interchange- 
able leads, the leads being advanced to the 


1575946. M. 8S. Sullivar, 248 Congress St., 
Charleston, 8. C. 


illegally appropriated the name ‘Westphal’s’ 
and have sought by advertising and by put- 
ting out their goods, to destroy the plaintiff, 
and, through fraud and deceit, to deprive it 
of a property right which the plaintiff 
through long years of hair tonic manufac- 
ture, and in advertising the same, and in 
dealing with the trade, had acquired.” 





Mere Skill Not OR Genius 


NVENTORS and manufacturers often at- 

tempt to secure patent protection on 
structural novelties and are surprised to 
learn that their ideas are not patentable. 
The reason the Patent Office fails to agree 
with the view of the inventor is made clear 
in a recent case in which the United States 
Supreme Court upheld the decision of a 
lower court that no patent could be issued 
for a chute for “wet” concrete. The patent 
was applied for in 1908, when apparently 
nothing of the kind had been patented. The 
court, however, held that the combination 
did not constitute an invention because there 
were in existence devices for handling other 
materials, so similar that it took only the 
application of engineering ingenuity to adapt 
them to the particular use. 

The decision says: 

“To say nothing of the universally known 
methods and appliances for raising and dis- 
tributing water, there were ready at hand 
widely used and generally understood appli- 
ances for the elevation and distribution of 
mobile substances, such as grain and coal, 
which involved, both in principle and in 
practical detail, all the elements described 
in the claims.” 





Silk Patents to Rent 


SILK is now being manufactured from 
wood at the rate of 150,000,000 pounds 
a year, a greater volume than the silkworm 
produces. Some of the American cotton 
and woolen mills, users of artificial silk, 
have been in Germany seeking processes 
for the manufacture of this product. 
Recently, however, sixty or seventy Ger- 
man patents for the manufacture of artificial 
silk, cotton and wool from trees were found 
among the patents controlled by the Chem- 
ical Foundation, Inc. They were scattered 
here and there through 7,000 other patents 
and had been ignored. They will now be 
leased to any corporations which are owned 
by Americans to the extent of 75 percent 
at least. 


To Legalize Fixed eas 


EADING manufacturers are indorsing the 

Capper-Kelly bill recently introduced in 

Congress to legalize fixed price agreements 
between manufacturers and dealers. 

The bill provides that “in contracts relut- 
ing to the sale or resale of an artwie of 
commerce, the genuineness of which is at- 
tested by the trademark or spesia! brand of 
any grower, producer, manufacturer, or other 
trademark proprietor who is in fair anc open 
competition, actual or potential, with other 
growers, manufacturers or owners of similar 
or competing articles, which contracts are 
made by the owner of such articles, herein- 
after referred to as the vendor, with whole- 
sale or retail dealers, hereinafter referred 
to as vendees, ...... it shall be lawful for 
such vendees to agree to sell such articles 
at the prices prescribed by such vendor and 
such agreement shall not be construed as 
against public policy or in restraint 
trade.” 

One manufacturer sums up the attitude 
of the proponents of the bill by saying, “The 
manufacturer of branded goods is entitled to 
protection’ against the type of retailer 
uses his merchandise as a football.” 
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MowING MACHINE.—Having means for 
turning over the outer edge of a swath to 
clear the space for the cutting of next swath. 
Patent 1576878. J. G. Thynne, Panstowe 
Ranch, Tulameen, B. C., Canada. 

Beet Toprer.—Adaptable as an auxiliary 
to a suitable farm implement, for acting as 
a rotary topper for the special purpose in- 
dicated. Patent 1578283. E. J. Hammer, 
Miller City, Ohio. 








__ Of General Interest 





IMPROVED PASTE TUBE CAp.—Adapted to 
collapsible paste tubes, easily operated for 
allowing the discharge or cut-off of the paste 
and possesses positive non-losable features. 
Patent 1570238. J. R. Gibson, 38 S. Dear- 
born St., Chicago, Ill. 

Pencin.—Of the self-feeding type, with 
mechanism whereby the lead may be moved 


in either direction longitudinally. Patent 
1571120. W. K. Holmes, 135 Kenmore 
Place, Brooklyn, N. Y. 

COMBINED REFRIGERATOR AND DISPLAY 





CoUNTER.—For use in retail stores, to func-| 
tion as a medium of display and a storage) 


place for relatively large cuts of meat. Pat- 
ent 1570811. E. A. Wilkinson, 2649 Van 
Ness Ave., San Francisco, Calif. 
CONTAINER.—For general use, provided 
with body of sheet material and may be col- 


lapsed to occupy very small place when not | 
H. L. Carpenter, | 


in use. Patent 1571089. 
c/o Carpenter Container Co., 1 Broadway, 
New York, N. Y. 

Snap FasTeENER.—Which is flexible in its 
connection, strong, and liable to the minimum 
extent to work loose. Patent 1571117. H. 
H. and S. Guttman, c/o Times Clothes Shop, 
Room 605 Times Bldg., Broadway, New 
York, N. Y. 

Sink.—Constructed to permit tea kettles 





and similar vessels to be placed directly be- | 


neath either faucet, the vessels being filled 


without being tilted. Patent 1569978. C. E.| 
Howard, 6507 Makee Ave., Los Angeles, 


Calif. 

ARTIFICIAL Batt.—In which the hooks are 
ordinarily housed, but become exposed upon 
the bait being taken by a fish. 
1571770. G. E. Fenner, Oxford, Wis. 

Ice Box.—For cooling the contents of 
sealed bottles, the bottles being exposed in 
tubes to water chilled by melting ice. Patent 
1571342. C. Paige, Nowata, Okla. 

CoNCRETE CoLUMN.—Wherein the rein- 
forcing is arranged in horizontal position, 
and the stresses distributed evenly through- 
out. Patent 1571799. A. H. Reeves, 61 
Milford Ave., Newark, N. J. 


CoLLak Buttron.—Which when closed will 
be substantially flat and will firmly grip the 
material around the buttonhole. Patent 
1571780. J. F. Ahrens, c/o King Collar 
Button Co., 729 Broadway, New York, N. Y. 


Nursing Bottte Howper.—Adapted to 
support the bottle in an inclined position in 
order that the contents may be readily ex- 
tracted. Patent 1571826. J. J. Wellen- 
hoffer, 42 Seneca St., Salamanca, N. Y. 

SvuBMARINE.—Comprising a central resis- 
tant body and non-resistant end portions 
acting as water-ballast tanks, and torpedo 
tube housings. Patent 1571833. V. De Feo, 
e/e G. Capuccio, Via Arsenuis N. 17, Turin, 
Italy. 

Fasric FURNITURE Sprinc.—Consistiag 
of a plurality of intertwisted wire cables, 
especially designed for beds, eouches or the 
like. Patent 1571858. V. Massacese, ¢/o 
_— Verna, 476 Sth Ave., New York, 


ADJUSTABLE SuPruxt.—Particularly #p- 


Plicable to chair backs, but in any other! 


connections where an adjustable support is 
necessary. Patent 1571509. T. W. Con- 
nolly, Los Angeles, Calif. 

AUXILIARY EYEGLASSES OR SPECTACLES.— 
That may be applied to ordinary glasses, in 
cases where an oculist may prescribe colored 
or prescription glasses. Patent 1571848. W. 
spepetsia, 255 Martense St., Brooklyn, 


_CoLLapsisLE Box.—In which the end, 
side, top and bottom sections, can be readily 
Separated and packed flat for shipment. Pat- 
ent 1572788. A. Gordon, 5618 2nd Ave., 
Brooklyn, N. Y. 

Bead Wire.—Allowing the threading of 
beads without the employment of a separate 
needle, the needle being an integral part 
thereof. Patent 1572749. S. Mollengarden, 


Patent} N. 
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c/o Royal Importing Co., 220 5th Ave., New 
York, N. Y. 

EXTENSION ARM FOR PULLEY LINES.— 
Which may be mounted on the outside of a 
window, and readily swung in when the win- 
dow is open. Patent 1572819. R. H. Smith, 
916 Prospect Place, Brooklyn, N. Y. 

SPECTACLES.—Having means for retaining 





the same against accidental displacement | 
from applied position, without discomfort to | 


the wearer. Patent 1572733. P. H. Mce- 
Court, 20th and Eugenia Sts., St. Louis, 
Mo. 

GREASE DISPENSING Device.—Adapted to 
be held in close proximity to the top of a 
stove, and will right itself after being tilted. 
Patent 1572762. A. H. Brunner, Carbon- 
dale, Il. 

BRAKE-LINING Rack.—On which rolls of 


brake lining or similar material may be dis- | 


played and the material removed in desired 
lengths. Patent 1572340. E. Warren, 201 
Kinsey St., Peoria, Ill. 

MEANS FOR PREVENTING ADHERENCE OF 
Cast METAL TO THE MoLp.—Comprising a 
substance containing an appreciable quantity 
of combined nitrogen in the form of a nitride 
of titanium. Patent 1570802. F. von 
Bichowsky, Glendale, Calif. 

INDEXING DeEvice.—Which will visually 
index the contents of loose leaf binders, and 
make the contents instantly discernible. Pat- 
ent 1571479. FF. W. Huber, 504 Cole St., 
San Francisco, Calif. 

PLace Carp.—Formed from a matchbook, 
by adding to the same a support which will 
serve as a prop to hold the book in inclined 
position. Patent 1573748. S. Rosenstein, 
c/o Owname Renewable Matchbook Co., 475 
Broadway, New York, N. Y. 

Pocket LICENSE CONTAINER OR HOLDER. 
—Of eylindrical form, capable of attachment 
to a key ring, or to a watch chain, to be al- 
ways at hand. Patent 1573663. W. Warren, 
e/o Richard Mfg. Co., Newport, R. I. 

FouUNTAIN PEN.—Adapted to enable the 
user to write in ink of a plurality of colors, 
readily interchangeable. Patent 15726099. W. 
J. Giovannetti, 216 De Graw St., Brooklyn, 
CovuPLING.—Especially adapted to be ass0- 
ciated with air hose or similar pipe lines 
utilized for the transmission of fluid under 
pressure. Patent 1572979. E. A. Whybrew, 
1312 Harber St., Port Huron, Mich. 

MEANS FOR INTENSIFYING REPRODUCED 
TonEs.—And step by step harmonizing all 
the different elemeyts that enter into the re- 
production and amplification of phonograph 
records. Patent 1573265. J. Mersman, c/o 
Mersman & Co., Ottawa, Ohio. 

CiotH.—Which may be easily produced 
with ordinary knitting machines, ornamental 
strips being utilized to produce a facing. 
Patent 1573788. O. C. Wiese, c/o Salomon 
Fromm, 93 Underhill Ave., Brooklyn, N. Y. 

Ropr-ENp Stoprer.—Which may be read- 
ily applied to the sheared end of a rope in 
order to prevent unravelling. Patent 1573,- 
737. W. G. Norman, 405 W. 45th St., New 
York, N. Y. 

SHOEHORN.—Capable of folding, which 
ean be suspended from a button, supported 
on a key ring, and occupies but very small 
space. Patent 1573729. H. Martin, 1449 
E. 4th St., Brooklyn, N. Y. 

COLLAPSIBLE BaG.—Occupying but small 
space in a trunk, but convenient for short 
trips when expanded for use. Patent 1573,- 
721. C. H. LecMer, 1206 Hancock 8t., 
Brooklyn, N. Y. 

RENEWABLE Maton FPox.-—Inclucing an 
ornamental cover of suitable material, which 


functions as an enclosure fur “book matches.” | 


Patent 1573747. S. Rosenstein, c/o Owname 
Renewable Matchbook Co., 475 Broadway. 
New York, N. Y. 

Gun Sicut.—An adjustable rear sight, 
through which a point at the front may be 
viewed and brought into alignment. Patent 
1572294. D. W. King, 12 Geary St., San 
Francisco, Calif. 

Sone Morion Picture Firm.—Whereby 
those in a theatre are guided in singing suc- 
cessive words, the singing not being de- 
pendent on timing the singing with the beat 
time of the music. Patent 1573696. M. 
Fleischer, 1600 Broadway, New York, N. Y. 


BATHER’s ARTICLE.—Which may be worn 


on the person of the bather for the preser- | 


vation of valuables or small pieces of prop- 





| 


Interstate Commerce Bldg., Washington, 
D. C. 

CEMENT-BLocK Mortp Box. — Readily 
adapted for the production of a plurality of 
different kinds and sizes of blocks. Patent 
1574612. R. A. Eaton, 21 9th Ave., Haddon 
Heights, N. J. 

MEANS FOR AUTOMATICALLY CONTROLLING 
TRAFFIC.—Constructed in such manner that 
it may be caused to operate at predetermined 
intervals at street crossings. Patent 1574,- 
606. H. Cook, Jr., 22 Hepworth Ave., Gar- 
field, N. J. 








Hardware and Tools 





PirE TonGs.—For drilling rotaries, espe- 
cially adapted for gripping the pipes and 
couplings employed in an oil well. Patent 
1572986. H. C. Brewster, Oil City Iron 
Works, Shreveport, La. 

WEED PULLER.—For pulling weeds from 
grass lawns, easily inserted into the ground 
fer engaging the root of the weed. Patent 


1573222. M. T. Coelho, Box 89, Redwood 
City, Calif. 
Drawcut Scissors.—Having a_ special 


joint construction which will impart a rela- 


tive longitudinal motion to the blades during | 


the cutting action. Patent 1573442. H. L. 
Feddersen, Oakland, Calif. 

FLuE Pire Support AND INSULATOR.— 
For maintaining a flue pipe in proper spaced 
relation to the inflammable parts of ceiling 
or roof. Patent 1573053. F. H. Gilbertson, 
3835 Wisconsin St., Los Angeles, Calif. 

RIPPER FOR WELL CASINGs.—Which may 
be inserted by ordinary well drilling machin- 
ery to cut a joint which is fast, and permit 
the easing removal. Patent 1574241, J. A. 
Francis, Grass Creek, Wyo. 








Machines and Mechanical Devices 





Hoist Contrrot UNit.—For the purpose 
of preventing the over-winding and over- 
speeding of hoist mechanism employed in the 
skip of a mine shaft. Patent 1573256. H. 
H. Logan, c/o Duron Metal Co., 2649 N. 
Kildare Ave., Chieago, Lil. 

MIXING AND EvsecTING MECHANISM.—For 
use in conjunction with a horizontally dis- 
posed refrigerator cylinder for pitching the 
contents in opposite directions. Patent 1573,- 
658. E. Thompson, P. O. A. 34 Esplanade, 
New Rochelle, N. Y. 

Derrick.—Having increased flexibility 
and adaptability of adjustment with respect 
to the relative positions of the sills. Patent 
1573713. F. Hunt, 941 E. 156th St., New 
York, N. Y. 

KNITTING MACHINE. — Having means 
whereby a single-feed stocking knitting ma- 
chine may be converted into a two-feed strip- 
ing machine. Patent 1573018. J. P. Primm, 
c/o Rome Hosiery Mills, Rome, Ga. 

PLUNGER-CLEANING DEVICE.—Whereby a 
plunger may be inserted in a dust-proof cas- 
ing and thoroughly cleaned of its coating 
material. Patent 1573720. E. C. Lampson, 
Jefferson, Ohio. 

INTERLOCKING Device For LAUNDRY Ma- 
CHINES.—Which render it impossible to 
operate the machine when a door is open, 
or open a door when the machine is in opera- 
tion. Patent 1574702. B. F. J. Schutt, 
257 Hendrix St., Brooklyn, N. Y. 

Tomer Frusning Device.—Constructed 
to be turned on manually and remain open 
for a period, after which it automatically 
turns itself off. Patent 1574602. F. A. 
Burkhard, 158 E. 82nd St., New York, N.Y. 


Wisvwasuine Macutne.---For domestic 
purposes, embodying a casing in which a 
plurality of dish supporting trays are «us- 
tained for rotary movement. Patent 1574452. 
W. L. South, 4708 Ingleside Ave,, Chicago, 
Il. 


Mottipze Pitm Guipe MountTine.—?or | 


the progressive advancement of a continuous 
strip of film which is being dried or de- 
veloped, without the film binding. Patent 
1574591. A. L. Adatte, c/o Pathe Exchange, 
1 Congress St., Jersey City, N. J. 

Automatic SxHirrer.—Which will shift 
a valve, permit the valve to remain in one 
position a predetermined time, and again 
shift its position. Patent 1574604. W. T. 
Chamberlain, 56 W. 91st St., New York, 
| ee a 

«ALARM CLocK MECHANISM.—In_ which 
the gears are so connected to each other as 
to entirely do away with retaining pawls 
and ratche Patent 1575063, A. F. Kendle, 


erty. Patent 1573239. R. E. Gilliland, 1110 | Syracuse, Neb. 





| of accident. 
| 54 Avenue Jean Jaures, Paris, France. 
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LASTING ATTACHM! NT FOR STAPLING MA- 
CHINES.—So arranged that the upper is 
worked or drawn over the last immediately 
prior to the driving of the temporary fasten- 
ing. Patent 1575279. A. H. Prenzel, Hali- 
fax, Pa. 

PHOTOGRAPHIC PRINTING Macuine.—By 
means of which prints may be taken from a 
negative in large numbers and at a high 
speed. Patent 1574687. <A. C. Pillsbury, 
Yosemite National Park, Yosemite, Calif. 

PIANO-LoOcKING Device.—A locking mech- 
anism which will secure the sliding drawer 
arranged below the keyboard of a reproduc- 
ing grand piano. Patent 1575532. L. E. 
and M. K. Bretzfelder, and J. Shady, ¢/o 
Krakauer Bros., Cypress Ave. & 136th St., 
Bronx, N. Y. 

Fruir Press Drive.—Wherein a spring 
is interposed between the pressing disk and 


| the driving mechanism for maintaining the 


disk under tension. Patent 1576224. PF. 
Cozzoli, 404 E, 2nd St., Plainfield, N. J. 








Pertaining to Vehicles 

SHACKLE-BOLT AND SPRING LUBRICATING 
MEANS.—Whereby not only the springs, but 
the shackle bolts of the springs may be lubri 
cated at all times. Patent 1570746. J. M. 
Jackson, c/o Rope & Cordage Co., Parkers- 
burg, W. Va. 

ComBINED Dust CAP AND AIR SEAL FOR 
TIRE-VALVE StTeEMs.—Adapted to be auto- 
matically given locking engagement, when 
connected with pneumatic: tires. Patent 
1571865. G. W. Oakes, Crystal City, Misa- 
ouri. . 

RADIATOR WITH REMOVABLE ELEMENTS.— 
In which the parts are held within a frame 
so as to allow them to be replaced in case 
Patent 1572792. H. R. Guyot, 


AvTOMOBILE LocK.—Constructed in such 
manner that the operator will know that the 
locking has not been completed if the engine 
is still running. Patent 1572459. R. ii. 
Stabler, c/o V. L. Gilpin, Canterbury Hall, 
Baltimore, Md, 

Trre INFLATING Device.—Adapted to be 
operated from the engine of the automobile, 
especially designed for inflating tires of the 
balloon type. Patent 1573725. J. F. Mae- 
Donald, Hillsboro, New Brunswick, Canada. 

COMPOSITION FOR TREATING Brake LIN- 
Incs.—For softening hard, glazed, or burned 
automobile brake linings, and to prevent 
noise when the brakes are applied. Patent 
1573468. F. E. Wieser, 50 Hathaway Ave., 
San Luis Obispo, Calif. 


AvTOMOBILE WuHeeLt Rim.—By the use 
of which the tire may be expeditiously ap- 
plied and removed. Patent 1572101. W. 
Bow ies, Meadow Creek, W. Va. 

SHock AssorBeR.—Whereby a4 piston as- 
sociated with the spring mechanism is caused 
to operate against a fluid so as to reduce 
shock to a minimum. Patent 1572484. F.'T. 
Homar, 721 N. 9th St., Tucson, Arizona. 


VEHICLE FENDER.—A construction adapted 
for imparting to a motor vehicle the proper- 
ties of a combined fender and bumper. Pat- 
ent 1573243. J. B. Henry, 2125 Parkside 
Ave., Burlingame, Calif. 

ANTIGLARE SuHtevp.—F'or protecting the 
eyes of the driver from the glare of the sun 
when same is low in the sky. Patent 1573,- 
272. G. E. Phillips, Box 474, Imola, Calif. 

Roap Map AND REGISTRATION CERTIFI- 
CATE Hoiper.—IJn which a chart, registration 
eard or the like may be held conveniently 
and plainly exposed te view. Patent 1573,- 
447. J. C. Prewitt, c/o 8. P. Milling Co., 
Santa Margarita, Calif. 

SIGNALING APPARATUS. -— Arranged at 
each end of a vehicle, for simultaneously 
moving to indicate right or *oft turns. Pat- 
ent 1574734. A. McLaren. 366 Herkimer 
St., Brooklyn, N. Y. 

AUTOMOBILE TIRE.—Which when deflated 
can be quickly and easily placed on the 
felloe, and when inflated will retain its 
position. Patent 1574611. A. F. Dembek, 
230 Van Siclen Ave., Brooklyn, N. Y. 

HEADLIGHT LeNs.—Which by reason of 
its special form of construction will give 
full road illumination, and will prevent 
glare. Patent 1574607. G. E. Corcoran, 
c/o Munn, Anderson & Munn, Woolworth 
Bldg., Broadway, N. Y 

MounTING FoR WINDow GLASs.—Espe- 
cially adapted for use in connection with 
doors, windows or other openings of an auto- 
mobile body. Patent 1572427. M. Fuller, 
16th & Carr Sts., Chattanooga, Tenn, 


ee 
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For Your 
National 
Headquarters 


A new 16-story 
building—the Scien- 
tific American Build- 
ing—has been erected 
on one of the most 
desirable office sites 
in the United States— 
at 24 West 40th Street, . 
New York City. 

Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a_ half Across the 
street lies Bryant Park and the New York Public 
Library. It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station. 





east of Broadway 


Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the 


the Engineering Societies. 


National Republican Club and 


Should you be con- 
sidering offices in New 
York City by all 
means investigate 
space in this attrac- 
tive building—acces- 
sible, distinguished, 
desirable—and at 
ents which are 
reasonable. 


FREDERICK Fox & Co. 
Renting & Managing Agent 
20 East 39th Street 
New York 
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G-E Motorized Power is 
more than a motor or 
its control —it is a prac- 
tical and economical 
application of electric 
power. “Built-in” or 
connected to all types 
of industrial machines 
or household appliances, 
G-E Motorized Power 
provides lasting assur- 
ance that you have pur- 
chased the best. 
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Steel-making, with its heat and turmoil, 
demands more than the strength and en- 
durance that men’s muscles and nerves 
can furnish. Electricity is used to master 
the hardest and hottest tasks. 


The giant G-E Motorized Power units of 
the steel mills never tire. They do the 
work of many men in the roaring heat 
of the rolling mills. In the yard, with 
G-E Motorized Power, two men unload as 
much pig iron as 128 men could move by 
hand. At the furnace-charger one operator 
does the work of 40 men. 


So here, as in the other basic industries, 
G-E Motorized Power cuts the cost of 
production, raises the productive value of 
workmen and helps to maintain the high 
standards of American industry. 


OTORIZED POWER 
~fitted to every need 
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Strands of steel are fed 
onto a long steel table — 
the loose end is “looped” 
around, and fed back 
for the next rolling 
or reducing operation 








Steel Strands 
of Strength 
for Your Car 


In go billets of steel; out come rods of steel. 
In go the rods of steel; out come blazing 
bright steel strands, snaking around the sweat- 
ing giants who ‘‘loop’”’ the white hot metal 
through successive reducing operations. It is 
one of an awesome series of fiery spectacles 
in the great Timken steel works, whose out- 
put of electric steel is the largest in the world. 
It is the birth of Timken Tapered Roller 
Bearings at the rate of 132,000 daily! 
\bsorbing such an output are Timken- 
equipped devices of every sort, including 83° 
of all American makes of cars and trucks. 
Transmissions, differentials, pinions, worm 
gears, rear wheels, front wheels, steering 
pivots and fans are Timken-mounted. 


On Timkens more of the power does useful 
work since friction is far less. With Timkens 
fine alignment and quietare preserved, because 
heaviest stresses from all directions are resisted 
by Timken Taper and Timken ‘‘positive roll 
alignment.’’ Timkens simplify design — re- 
ducing weight—influencing economy. And 
only Timken makes its own steel, assuring 
the most enduring material wherever Timken 
Tapered Roller Bearings are used. 


So they help you to identify cars of higher 
value, lower operating cost, and longer life. 


THE TIMKEN ROLLER BEARING CO 
ca ere a o- 4-2 


TIMKEN 


Tapered 
ROLLER BEARINGS 
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No other cigarette in the world is like Camels. Camels coniain the choicest Turkish and 

Domestic tobaccos. The Camel blend is the triumph of expert blenders. Even the 

Camel cigarette paper is the finest—made especially in France. Into this one brand 

of cigarettes is concentrated the experience and skill of the largest tobacco organization 
in the world. 





When the first glorious day 

of golf is over—and the final putt sinks in 

the 18th cup—-when the tense moments 
end in soft, mellow twilight 


—have a Camel! 


WHEN it’s glorious evening on 
the greens. And the last long putt 
drops home on the 18th hole. 
When spring sunset colors the 
world with its soft magic light— 
have a Camel! 

For, all the world over, Camel 
adds of its own friendly goodness 
to exhilarating days and restful 
evenings. Camel fragrance and 
taste add joyous zest to healthful 
hours in the open. Camels never 
tire your taste, or leave a cigaretty 
after-taste, no matter how liberally 
you smoke them. This is the in- 
side story of Camel success—their 
choice tobaccos and perfect blend- 
ing make them the utmost in 
cigarettes money can buy. 

So, this fine spring day, as you 
eagerly start for life’s fairway. 
When your first glorious birdie 
ends its breathless flight, as 
you leave the long course to start 
home, tired and joyous — taste 
then the smoke that’s admitted 
champion among the world’s ex- 
perienced smokers. Know, then, 
the mellowest fragrance that ever 
came from a cigarette. 

Have a Camel! 




































Our highest wish, if you do 
not yet know Camel quality, 
is that you try them. We ir 
vite you to compare Camels 
with any other cigarette 
made at any price. 
R. J. Reynolds Tobacco 
Company 
Winston-Salem, N. C. 
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